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DRILLING MACHINES, === 


All Styles, 


UPRIGHT DRILLS, 


TNDIAWN4 POLIS. TYT. 





E. C. ATKINS & CO., 


——Manufacturers of-— 


30 Years Busine ss. 





TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 


COAL SCREENS 


MEMPHIS, TENN, 












20 to 38 Inch Swing. 


Latest designs and improve- 
ments. All fitted with our 
patent quick gi of 

e 8p’ 


For cuts and prices ie 


BICKFORD DRILL 60., 


170 to 180 E, Front 8t., Cincinnati, 0. 


Every saw war- 
ranted 





gas. 


UNIVERSAL RADIAL“ 


Late He MACH Tis 


steel, tempered by natural 





” Made from the finest selected 


\ RSHES) Bae 42 














e WIRE BANK RAILINGS, 
8 = PLANT STANDS, 
3 a B FIRE PROOF LATHING, &c, 
3 s, os 4 summit Street, TOLEDO, 0 
+) ° xr Oo 
es ee 
s & SF P 
Bee ATENTS. 
oe ok 
o = S. M.D.&L.L. LECCETT, 
: 8 5 Attorneys at PatentLaw 
g 7 Patenta obtalped in yl Unieed States and! 
= Masonic Building. CLEVELAND, o. 





BLE x See 


=2°"DRICES$450.2°& UPWARD 
UNIVERSAL RADIAL DRILL CO 


CINCINNATI. < 





Circular, Band, Gang & Cross-Cut Saws. 


Write for prices. RE a for Tanite Emery Wheels and Grinding Machines. 





E. H. JONES & CO., 


223 and 226 River St., CLEVELAND, 0. 











Emery Wheel Machinery. 
§. WENDELL COLE, M.8 







SYKES’ 
IMPROVED 
Best Roofin the 


Manager of Pen nome Worl 
Southern Leke regions, and itable for all 
the Northwest for gg wag 


Buildings. 


MERY WHEEL CO. 
_— . Easy Put On. 


dress: Box 84, Columbus,O. 
or P. O. Box 152, Chicago. 
Hart’s Corundum-Emery Wheels 











$= Send for Circular and Price List, and mention this Paper. 


Engineers and Contractors, 


| Worthington Steam Pumps, 
Electric Light Engines 
AND 


Automatic & Slide Valve Engines 
Of all Descriptions. 












All my Iron is 
Re-Rolled and 
Box Annealed, 
well Painted on 
both sides with 
Best of Paint 
m and Pure Lin- 

seed Oil, 


STEAM PLANTS, COMPLETE, FUR- 
NISHED AND SET UP. 











— MADE BY— 


CLEVELAND CITY FORGE & IRON CO., Cleveland, 0. 





Ci tect. Tae ur ake Gakaatelinaalen fax 


Coa! Miners and Dealers will find it to their advantage to correspond 
with us when in need of screens. 


HEAVY FIRST QUALITY SCREWS AT LOWEST PRICES. 


FOREST CITY WIRE & IRON WORKS, 


itt Frankiin Avenue. TELEPHONE 1683. CLEVELAND, OHIO. 


The Kilby Manufacturing Co., 


CLEVELAND, OHIO, 


—BSUCCESSORS TO— 
4 The Prospect Machine & Engine Co., of Cleveland, 0., and Barney 
* & Kilby. of Sandusky, 0, 


Recent extensive additions to our Shops and Machinery makes our Plant one 
of the largest and best equipped in the country. 

We are now prepared and have facilities for doing Foundry and Machinist work 
of every description. Shall be glad to furnish estimates on application for Engives, 
Boilers and other heavy Machinery. 72-ly 








NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship stric:ly 
first-class, 


THE MULLER MACHINE TOOL CO. 


Sth and Evans Sts., [44]) CINCINNATI, 0. 





STILWELL’S 


Patent Lime-Extracting 


Heater and Filter 


Combined. 


Ls the only lime extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before it enters the 
boiler. Thoroughly tested. 


Over 3,000 of them in Daily Use. 


This cut isa facsimile of the appearance of a No.5 Heater at 
work on ordinary lime-water when the door was removed, after the 
Heater had been running two weeks. 

Illustrated Catalogues. 
Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 
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Machinery Manufacturers’ Association 


“FOR SUPPLYIN —— 


MACHINE SHOPS, FOUNDRIEF, PLANING MILLS, PAPER MILLS, ROLLING MILLS, 
FLOURING MILLS, MINES, CAR-SHOPS, RAILWAYS, ETC, 


With MACHINERY, TOOLS, and other EQUIPMENTS, at the Makers’ Lowest Prices. 
1. H. PRATT, Manager. 





89% St. Clair ae Ope Rennardsartese,’: * CLEVELAND, Ohio. 


a@ WRITE FOR PRICES. ~¢¢ 
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FREIGHT AND PASSENGER 
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MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 
Office Railings, 
Elevator Encivsures, 
AND ALL KINDS OF 
Architectural Wire and Iron Work. 





w. 8. TYLER, E, H. ALLEN, 
President. . & Treas. 
CLEVELAND. OHIO, 
Tron Planers 






. 


A SPECIALTY. 


New Patterns 


This Planer returns the table 8 for 1 


Sizes from Win by Win. and 380i t 
to plane from 4 to 10 feet in | ace. — 


Rochester Machine Tool W’ks 
LIMITED 


% Rochester. N. ¥. 





Locke Patent Steam Pumps. 


ATR AnD Actp BLOWERS. 





protection, refineries, b ries, 
Rg a4 Pumps and Blowers sbromarie, poe 
YOUNG & LOGKE, Titusville, Pa. 


Box 991. 43 





The Fairy Tricyc'e. 
Prisg, ' Healthful, 







WT 
> < practical ra for crip- 
sl’ plestczun by hand power. 
For circulars, address Fay Mrc. Co.. Elyria, 0. 


AMERICAN 


FOUNDRY PRACTICE. 


TREATING OF 


Loam, Dry Sand and Green 





Sand Moulding, 
AND CONTAINING 
A ‘Practical Treatise upon the 
Management of Gupolas and 
the Melting of Iron. 
By Txos. D. West, 


Practical Iron Moulder and Foundry 
Fully Illustrated. 


Sent by Mail, Postage Paid,on Re- 
ceipt of Pric’ , $2.50. 


Cleveland Printing and Pub. Go 


Foreman. 





Cleveland, Ohio 


[fs So REP a gS a ea pw 





L.S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 





Fabric Fire Hose Co., 


MANUFACTURERS OF 


Cotton Fire Hose. 


———) FOR (—— 
MILLS AND FACTORIES. 


HOSE JUMPERS. RACKS & REELS. 
insicdacapeell pipeline 


5 Barclav Street, 
NEW YORK. 








J AMES P. WITHEROW, 
Engineer and Contractor, 


Lewis Block. Pittsburgh, Pa.. 
General Agent for 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


For the Manufacture of Soft Steel. 


i) for A Ho. 1 Boiler Fiatin. Boiler Rivets, Wire Rods. Stay Bolts, Stam ware. 

Peal Plates, ill contract to compl erect, equip and place in tes 

stoves, and steel plant s as above. As I man 
to blast furnace and 

. I can guarantee promptness 


at my own 
en 





| OWN H.Mco GOWAN Go"; 
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(oe G. BOe eS. 2. OF - New | 
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Sharon Boiler Works, 


(Limited) 


SHARON. PA. 











Fulton Steam Boiler Works, 


JOHN T. CAULFIELD, Proprietor. 
MANUFACTURER OF 


STEAM BOILERS, 


Also Smoke Stacks, Tanks, Pans, Breechings, Heaters,, etc., etc. 
aa W rite for Estimate. Works Just North of Union Passenger Depot, 


RICHMOND, IND. 





MP RO VEO VICTOR SAW FILER. 


Latest and best machine for Filing 
Saws of every Somerton. Absolute in 
action. Elegant mable 

Price. Descriptive circular sent on 
application. 


ee Price complete $2.50. 
Address, 


Robt. J. Schaeffer & Co., 





HUGHES STEAM PUMP CO. 
MACHINISTS 


and Maaoufacturers of 


Steam Pumps. 
Hydraulic Presses, 
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Elm, oor. Washington Street. CLEVELAND. O 
The Reliance Safety 
Water Colamns 
“ost a trifle more than 
vw ordinary combination 
«ich they replace but are 
‘ueaper an explosions, 
burned flues, shut-downs, 
- te, y" afford by selther 
low = high wtaer during 
he life of the boiler for 
+ bout $10 to $20. 
lord t 
Can you eos ie carry 
‘id by bed generally 
* for Illustratej Price 
RELIANCE GAUGECO. 
236 Sheriff St., 
CLEVELAND, OHIO, 
PATENTS. 
JOSEPH A. OSBORNE, 
rPatent Attorney, 
29 EUCLID AVE,, CLEVELAND, OHIO. 
Patent Causes litigated in the United States 
Supreme and Circuit Courts. Unirep States 
AND Foruign Patents Securep. Searches and 
Opinions as to the Scope, Validi+y and Infringe- 
ment of patents. Terms 
4 | J.M. Allen, Pres. Wm. B. Franklin, V. Pree 
J.B. Pierce, Sec’y. 

GEO. P. BURWELL, Gen. Agent. 
246 Superior St., 
CLEVELAND, O. 

er C. GETCHELL, 
Chief Inspector. 
E. a0u LD & EBERHARDT 
NEWARK, N. J. 
Eberhardt’s Patn 
AUTCMATIG 
[ oo 


18in. 2in. 36in. 50in. 
GUin, 8iin. Sises. 





**Experts pronounced it 
the best.’’ 











[2@ly) DAYTON, O. 
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NEW HORIZONTAL BORING MILL. 

The illustration represents a boring mill recently 
built by the E. W. Bliss Co., of Brooklyn, N. Y., for 
their own use, and which is adapted for general shop 
work. By means of this tool, holes may be bored 
parallel to each other in heavy work without resetting the 
work, and without “travelling” the latter during the 
process of boring, and it is so arranged, that, while built 


especially for heavy work, it can be used to great advan- | 


tage on light, as all hand wheels and levers are con- 
venient to the operator in his position on the right hand 
side of the machine. 


The table is 7 ft. long by 3 ft. wide, and can te) 
“travelled” to bring the work in position by means of a. 


rack driven by power. This is thrown in operation by 
one of the levers shown at right hand side of bed. The 


spindle carrying boring bar is of steel 34’ in diameter, ' 


and has 24-inch-feed lengthwise. This is carried by a 
head with 60 inches 


results, 232.7 units of heat per square foot per hour for 


wrought iron pipe. Another; temperature in pipes, 
160° ; in room, 60°; difference 100° F., 147.1 units per 
equare foot per hour for cast iron pipe and 225.2 units per 
square foot per hour for wrought. iron pipe. The cast 
iron pipe pipe, of probably twice the thickness, gave out 
53 per cent. less units of heat, from which it can beseen 
that the thickness of the metal in radiators is of great 
importance, and that if the cast iron pipe had been the 
same as the wrought iron, which thickness is attained 
In numerous cast iron radiators, a much different result 
might have been the consequence. These figures also 
show that the emissive powers of surfaces do not increase 
in the same proportion directly as the difference of 
, temperature, as it may be observed that the power of 
emission varies from 9 to 10 per cent. at the given 





cast iron pipe and 356 units per square foot per hour for | 


NUMBER 41. 
| 
| WAGES AT THE EDGAR THOMSON STEEL 
WORKS. 
— _>. — 


| When the long strike at the Edgar Thomson Steel 
Works closed, and the men resumed work after a fruit- 
| less struggle of over four months, some of the men 
| declined to go back, as they declared that they could 
| not make a living under the arrangement upon which 
‘the company insisted on starting the works. This 
‘arrangement stipulated that the rate of wages each 
, month should be fixed according to the selling price of 
| steel rails, and exnerience so far has shown that it is 
‘satisfactory. During the month of August machinists 
averaged $2.90 per day at these works; for night work 
they get 50 per cent. extra, and for Sunday work their 
| wages are doubled. Blacksmiths make about $2.50 per 


day. Blacksmiths’ helpers’ wages range from $1.50 to 


temperatures. Mr. Anderson states, ‘the rate of emis- | $1.60 per day of ten hours. While many of the men in 
sion for differences of temperature of 200° and 1(0c] the converting mill worked twelve hours per day, their 


wages were consider- 





vertical adjustment up- 
on a strong upright 
securely attached to the 
bed, and the cutter end 
of bar is supported 
through a bush carried 
by the tail block upon 
a similar upright at the 
left of the machine. 
The head and tail 
blocks are raised to- 
gether by means of 
screws shown, in a 
similar manner to that 
used to raise a planer 
crosshead. The second 
lever shown at right 
hand side of bed throws 
power onto this adjust 
ment. To compensate 
for any possible varia- 
tion in the two vertical 
adjusting screws, a 
slight independent ad- 
justment is provided 
in the tail block, so as 
to bring the boring bar 
dead true with the bed. 
The driving cone pul- 
ley is made with 4 steps 
and a heavy back gear 
is attached to the spin- 
dle, giving eight speeds 
for the bar. The 








ably in advance of those 
of 1887. Although their 
rate of wages was re- 
duced at the close of 
the strike, the quantity 
of steel that can be 
turned out in twelve 
hours is so much in 
excess of that turned 
out in eight-hour turns 
that their wages for 
last month were much 
bigger than in any 
month in 1887, before 
the sliding scale went 
into effect. Scrappers’ 
wages for the month of 
August were $8.13 per 
day. The foremen of 
the cupolas made an 
average of $7.87 per 
day. Their helpers are 
paid $2 perday. The 
troughmen made ‘an 
average day’s pay of 
$4.27. The ingot pour- 
ers worked eight hours, 
and made an average 
of $4.25 per day. The 
pull-arounds worked 
eight hours, and made 
nearly $4 per turn. 
Steel blowers get an 
average days’ pay of 














spindle is fed forward 
by a rack and pinion 


NEW HORIZONTAL BORING MILL. 


driven by a worm gear, and so arranged that the latter | differed by as much as 22 per cent. At 200° there was 
may be thrown out, allowing the bar to be run back | 22 per cent. more heat given out per square foot per 
quickly by hand. This feeding device is driven through | difference of degrees per hour than at 100°.” Practi- 
gearing from the main spindle and has four rates of | cally, the difference between wrought and cast iron of | an average day’s wages of $5.50 in twelve hours. The 


feed. 

The main spindle is driven directly by a belt from 
the floor shaft, and the arrangement is such that the 
head may be raised or lowered without changing the 
length of the belt, thus doing away with the necessity of 
a tightener. Extreme width in the clear between head 
and tail blocks, eight feet. Weight complete 26,000 ths. 

Cee See a 
Relative Advantage of Cast and Wrought Iron 
Radiators. 

Tests have been made by Mr. Wm. Anderson, M. 
Inst. C. E., England, with cast and wrought iron sur- 
faces in pipes of different diameters and different 
thicknesses apparently, as the pipes were ordinary 4-inch 
cast iron and 2-inch wrought iron pipes. Thus, temper- 
ature in pipes 190°, in room 60°; difference, 130° F,; 





| the same thickness is not of much impurtance.—[Ex- 
| change. 
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Bust of James Watt for the Wallace Monument. 
The Wallace monument erected some years ago on 
| the Abbey Craig, near Stirling, is becoming quite a 
| Scottish Walhalla. In the principal hall on the third 
' floor of the monument there had already been placed 
| busts of Bruce, Burns, Scott, John Knox and George 
' Buchanan, and last week there were added busts of 
| other two eminent Scotchmen, namely, James Watt and 
Hugh Miller, the distinguished geologist and journalist. 
| The bust of Watt was presented by Mr. Andrew Stewart, 
of A. & J. Stewart, Glasgow and Coatbridge, the well 
known Manufacturers of malleable iron and _ steel 
| tubes.—[Ex. 


about the same. The 
pulpit boys get 82 cents 
per 100 tons. They work twelve hours. Last month 
their net earnings were $71.66 each, or about $2.80 per 
day. The bottom-makers in the converting mill made 





employes of the blooming department made better 
wages than in any previous month since the erection of 
the works. 

The above showing is made at an establishment where, 
according to all the theories advanced by the opposers 
of protection, wages should be at the lowest notch. The 
firm offered a reduction of wages and made a change in 
the method of working which was violently opposed by 
the men. The men stood a fight, suffered a total defeat 
and had their wages reduced. Yet now we find some of 
them making $7.87 per day, and in branches that 
can hardly be called skilled labor boys get $2.80 for a 
days’ work. This is what “tariff robbory” has done for 
labor at the Edgar Thomson. Can the friends of tariff 
point to any similar establishment in free trade England 
where the workmen get half so much.—[Amer. Man. 
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IRON TRADE REVIEW. 








IRON vs. STEEL PLATES FOR SHIPBUILDING. 


—S_——— 


Iron & Coal Trades Review, London. 
It ie particularly interesting and instructive to take 


note of the changes which have been brought about 
in the iron trade since cheap qualities of steel began 
to supersede the use of iron for many purposes. Our 
readers will remember what a flourishing industry the 
iron rail trade was for many years, and especially dur. 
ing the three years that followed the conclusion of the 
Franco-German war, and they will also remember how 
quickly that industry collapsed. But the competitiou of 
steel did not end there; it has invaded the domain of 
the iron plate-maker, and the progress reported in the 
use of steel for shipbuilding purposes during the last 
tive years has been wonderfal—indeed, it has bidden 
fair to “improve” the iron ship plate off the face of the 
earth. The future of the makers of iron ship plates a 
short time ago undoubtedly looked very discouraging, as 
they seemed likely to meet witha like fate to that of 
the iron rail maker. Little more thaa ten years ago 
such a thing asa steel ship was almost unknown, but 
the employment of steel at the shipyards then began 
to increase—for five years slowly, as the material wa- 
looked upon with considerable suspicion by a good 
many builders, who were very shy of adopting it till 
experience had fully proved its value. In the last five 
years there has been a remarkable increase in the use 
of steel for shipbuilding. Thus, while only 7 steei 
vessels were launched in 1878, and 63 in 1882, the num 
ber last year was 391, and this year it will be stil! 
greater. The following table appearing in the annual 
report of the British Iron Trade Association will show 
the progress made by steel as a material for shipbuild- 
ing and how it is displacing iron. It gives the number 
and tonnage of the iron and steel vessels launched and 
classed in the United Kingdom: 
































Sreri. Tron. 
Year. 

Number Tonnage. Number. | Tonnage. 
ng ee 7 4,47) 43> 617.692 
187¥... me y T6100 318 aTu ena 
DED acadeunan sckake onines 2% 3 373 34 4 9.934 
1881. . 23 42 407 452 (66.7 4 
1882... 6; 195 S41 §25 51075 
|. | eS w9 166.428 é44 93 .774 
| Re 92 132,457 515 661 21 
WED. <ivacciess Semmens 118 1f> 437 | 260 :90.4°9 
18*6.... 22) 267.00) | SS 214 233 
UE cosets mm: + Se to 11835 


The advantages of using steel for shipbuilding have 
been prominently set forth before our technical and 
scientilic societies, and it was generally accept-d that 
just as iron superseded wood about thirty years ago s« 
would ste:] supersede iron. It was proved to be tougher, 
more elastic, and less damage likely to be caused by 
collisions, stranding, etc. Lighter plates could be used 
for a given class of vessels, which would go some way 
to counterbalance the higher first cst of steel plates, 
besides which less expense would be incurred in repairs. 
There seemed to be little hope for the iron ship plate 
maoufacturer’s trade, and it certainly appeared as if, in 
a short time, he would find his occupation gone. Bu 
the events of the last few months have proved that there 
is still considerable vitality in the iron ship plate trade 
and that the makers will not have to shnt up so soon as 
was expected. There has sprung up a very pressiriy 
demand for their production once more, and firms who, 
last year, thought that they were not likely any.more t. 
make ship plates, on a large scale at any rate, now find 
that the demand is more than they can supply; in fact, 
they have more work than they have ever had before, 
and are well sold for some months ahead. That there 
has been a resuscitation in the manufacture of iron ship 
plates is apparent from the fact that in the North of 
Eng'and during the two months ending June 30 h las: 
(the latest returns available), the firms supplying statis 
tics to the Board of Arbitration delivered 35,558 tons of 
iron plates and 7,558 tons of iron angles, whereas in the 
corresponding period of 1887, they only supplied 25,618 
tons of plates and 5,743 tons of angles. There seems 
to be among some of the ship owners still a preference 
for the iron vessel, becanse they hold that experience 
will prove that it will not suffer so much from corrsoion, 
and that the cost of repairs will be greater in the stee! 
vessel. Be that as it may, it is a fact that there has 
been an unlooked-for increase in the demand for iron 
for shipbuilding purposes, and that the manufacturers 
thereof are better situated than they have been for 
years, a state of affiirs promises to continue. 
Thus the improvement in the shipbuilding indus'ry has 


which 


been expected to do, judging from the manner in which 
steel has hitherto been superseding iron. 








Industrial Interests of the South. 

There are elements at work in the Southern Svates, 
which will prove fatal to a continuance of their political 
compac ness. Such of them as are losing their former 
distinctive agricultural character, through the growth of 
their commerce and industries, will gradually change 
their political character also. There is nothing else 8: 
selfish as capital, nothing else so inflrential in creating 
public opinion, When States adopt manufacturing 
industries and commence opening up their mines of 
coal and iron, cutting down their timber for the saw, 
plane and Jathe instead of for the fire-irons, erecting 
furnaces and forges, building mills, factories and shops, 
constructing railroads, they will soon begin to cousider 
politics from a business point of view. The tariff is 
not popular in the South, but it will be, for, it is a 
purely business matter. 

A peculiarity which will be remarked of Southern 
progress is, that it is greater in every way tnan in that 
of population, but it has only been very recently that 
intelligent, organized eff rts of any sort have been made 
to turn the flood of immigration or emigration south 
ward. Now such efforts are being made and with some 
degree. of success. Immigration, however, always 
follows capits]l, and the work that capital is prejecting 
and pursuing in the Southern States must have workers, 
and others than the unskilled, uneducated colored men. 
Che influx of new men in the South, who will go there 
aot only from foreign countries, but largely from the 
Northern States of the Uaion, will before many year+ 
work social, economic and political revolutions there 
Suu hern industries need snd will have protection 
against ruinous foreign competion as certainly as will 
those of the North, and just so fast as the South grows 
in industrial stature and vigor so fast will it turn from 
the policy of free trade to that of protection.—[ Public 
Ledger. 








Se 22 oe 
The Coke Industry of Liege, Beigium, in 1887. 
Mr. Louis Timmerhans, divisional director of the 

mines, has published his annual report on the situation 

of the mineral and metallurgical industry in the 

Provioce of Leige during the year 1887. The following 

is extracted from it: 

The mavufacture of coke amounted to 534.511 tons, 
against 509,644 tons in 1886; showing an increase of 
24,867 tons. It is astonishing that this increase has nou 
been greater, seeirg that the large furnaces of the 
province have consumed 50,000 tons more this year than 
last. The extra quantity used has greatly reduced the 
stocks. There were 1.425 ovens in activity and 601 
ovens inactive, giving employment to 601 workmen, and 
having consnmed 754,2':3 tons of coal. 

The selling price has remained almost stationary, it 
was 1249 francs against 12.52 francs in 1886, being a 
reduction of only 3 centimes. 

The following is the total exportations of coal and 
coke from 1878 to 1887 : 


. Coal. Core. 
Year. Ton-. Tons. 
es 166,670 
1854 145 540 
Jas). 199,151 
1881.. 211.98 
1882. 2AB U9 
TAS 4 eae 23.760 
TE Ris inact cncdboonas 154 483 
BIOs. :cccscdaatcdvenanded 4 
TUDE sccaneid dansiienhebebettiatae dt ovebeitioieabenselbmeds 169 873 
REBT vocncaidndetnadinvsntckull 7 166..65 








Smoke Nuisance. 
The Minchester Le mminer has a correspondent who 


Solution of the 


offers the following solu.ion of the smoke nuisance diffi 
eulty. 
experiment. 


It has, at least, the merit of being easily tried as an 
He says: The best way to render our towas 
free from smoke is to make no smoke, Some _ persons 
may think this is an imp ssibility; but if the following 
figures are correct, it is not only possible, but highly pro- 
bable. The figures are professed to be the result of 
trials made in the last few weeks at a bleach works near 
Nottingham, and are said to be verified by representa- 
tives of the owners of the works, as well as by those of 
the London Merchantile Gis Company, Limited, who 


supplied the gas and coke producers. Here they are 


Lhs. smoke- 
Lbs. coal. less fuel. 
Coal used in gas and eoke prodne*rs and in 
the toilers'o aise the steam t: 81 bs era 68 5 
i CRG OER DURE ce usceae” “Scant. <5 ickecstcbenees 785 224 
Do. average ner hour while working ceaée she. ae 224 
ater eV tp rated, dO....cccce ceseee eae 3,48} 3,9'3 
Mo. per pound of coal ........ = ° 734 “% 


The smokeless fuel is simply emall coal turned into 
The gas and coke are then burned in the 
boilers instead of eval; 


yas and coke. 


and, according to these figures, 





not benefitted the steel works alone, as it might have { 





gave more than double the heat. 


SOURCES OF IRON ORE SUPPLY. 





In his recent address before the Franklin Institute, 
Mr. John Birkiabine gave the principal source of iron 
ore supply in the United States as follows: 


Gross Tons. 
1886. 18*7. 
Marquette District, Lake Superior Region.. 1 eat. 887 1,836.953 
Tinpurted ifm O7@8......00. 00. ccs ce. | canescecesesceeces 9.4233 1,:91,3e1 
Menominee Di-triet. Lake ‘Superior Region... 1350.06 1,198.743 
G gebie District, Lake uperior Region......... 76281 1,287,704 
Cornwa 1 Ore Hills, ee csttorsaveeeeier, OIE 7 210 
L-ke Chemplain maenetites . acncstevesssveccuss >: MRE <.” Eee Oe 
NeW Jersey M SMOLiLeS.....00.-.cceere-ceeeeeceee Fh) aS 889 
Pe Be. er A tenon eae 379,77 427 785 
Ohio ores, carbonates ‘and hematites... 341.489 3 7.465 
Vermilion Lake Vis'r ct, Minnesota .. 804,396 394,252 
Cranberry Mines, North Carolina ..............0 24,106 45,032 





The following estimates are based upon an average 
yield of ore and pig iron production in 1886: 





Gross Tons. 
1886. 1887. 
Alabama.......... manueceds pateviovsasaindoocespivaseianii aa 671000 746,000 
Tennes-ee > 600 000 
Ge stanistoctianies <imeeedbienn 450,000 
RGU ca teiebe pitpbet lotus: sadapartessinnesnchicteanbins cones 105,000 


It will be noticed that the Gogebic range outstripped 
the Menominee range in 1887, owing to the unusual 
activity in opening the mives, and that the Lake Champ- 
lain district shipped more ore than the Cornwall Ore 
Hills in 1887. 

The following shows the approximate total production 
of iron ore to date in prominent mining centres: 








Lake Superior Region (thi ty-two years)... sscsceeenes 35,700.00 
uf «hich Marquette District anpptios. 2* 200,000 
ee Men: minee ‘ 750.00 
" Gogebic = veg 2,000 000 
RASS Ve milion S <3 1,000,000 
Lake Ch *mplain R gion, N. Y (eighty-four years) es 13,500,000 
‘t which ' ort Henry supplied.................. 8.000,000 
* we Pane cckartdintens 1,500.000 
” C atea gay <a 2...00,' 00 
- Uther mines “ .... 2,00u,000 


16.909,(0 ' 
7,900,000 


New Jersey (about 0 years) ..... 
Cornwall (about i4)/ years)........... 
MEP SCAN accks casensbensxntavaieapiccnion 
T-on Mountain supplied ......... 2, 750,000 
Pilot Koub and oi ber mines.. 3,250 0v0 


From the Chapin, Norway and Vulcan mines were 
won nearly one-half of the product of the Menominee 
range. While almost seventy per ceut. of the output of 
the Gogebic range came from the Colby, Norrie, Ash-. 
land and Aurora mines. 


PPrerrrreertritt ft timers 





Do You Know Him? 

“T never employ a man who knows it all,” said a large 
contractor the other day. “Give me a modest, neat- 
looking man,” he continued, “and I’jl hold you a dollar 
he is a good workman, and one that may be relied upon; 
though, of course, that sort of a man seldom comes in 
search of employment. Bragging fellows, who state they 
can do anything from dressing a board to designing a 
cathedral, are quite numerous, and may be had at any 
moment.” Doubtless this is true, but it does not argue 
that there are not many of the modest workmen. There 
are plenty of them, good reliable fellows—fellows that 
never or seldom have need to seek employment. They 
are always engaged. Most of them own their own 
homes, are iutelligent chaps, modest in their own 
neighborhood, the best of citizens, have neat and thrifty 
wives, and healthy, happy children, and their country is 
proud of them, for it understands that they are towers 
of strength and bulwapks of true freedom. It is not 
from this class anarchists or noisy demagogues are 
drawn ; they do nothing until they have first considered 
the results, and all their actions are tempered with 
wisdom, hence their ability to become good mechanics. 
—[ Exchange. 





Railroad Gauges of the World. 

Recently published statistics of the railroad gauges of 
the world show that nearly three-quarters of the total 
railway mileage of the world is of the standard 4 foot 
849 inch gauge. The total mileage of the world at the 
close of 1835 was 393,048 miles. Of this, 74 per cent. 
was of the above gauge, 14 percent. was narrower, and 12 
per cent. was wider than the standard. In America, 
apart from the comparatively small mileage of the 
United States roads with 3-foot gauge, practically the 
whole of the United States and Canadian railroads are 
of 4 foot 84 inch to 4 foot 9 inch gauge. In Mexico, in 
1584, 2,083 miles were 4 foot 8tinch and 944 3 foot 


gauge.—[ Bradstreets. 
ES 
Coke in France. 
The imports of coke into France the first half of 1888 
were 641,699 tons, against 589,832 tons the same _ period 
in 1887. O€ this quantity, 72.88 per cent. were from 


Belgium, and 25.20 per cent. from Germany. 
Baa SS ae ee Ae ae 
A Belgian Coke Syndicate. 
THERE is a2 movement on foot to establish a Belgian 
coke syndicate at the beginning of the present month 
(September). Belgian coke was worth lls. 3d. to 11a. 





8d. ($2.72 to $2.82). 
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CHEAP FUEL. 
—<—___. 
Manufacturers everywhere are constantly searching 


for cheap fuel. The close competition in all industries 
necessitates a reduction of all working expenses to the 
lowest possible point, and as fuel is one of the heavy 
items of expense, the demand for cheap fuel is never 
fully satisfied. The discovery of natural gas seemed at 
one time to have solved the question, so far ag the sec- 
tions where it is found are concerned, but it is now evi- 
dent that the supply is being exhausted, and manufact- 
urers who have depended upon it, are now looking for 
something to take its place. Manufacturers who have 
used gas as a fuel are not disposed to go back to coal, the 
superiority of the former, it is said, being very great. 
Various processes to meet the demand for cheap fuel 
are beginning to claim public attention, and fortunately 
they are of such a character as not to be confined, like 
natural gas, to any one section, but can be used any- 
where. We have recently given an accouut of the fuel 
gas now used by the Disston Saw Works, near Philadel- 
phia, the cost of which, it is thought, will not exceed 5 
or 10 cents a thousand feet. In Pittsburgh, the Eureka 
Gas Fuel & Light Company is making an oil gas which, 
it is said, has proved very satisfactory. It has been 
tried in the large steel works of Oliver Bros & Roberts, 
supplying all the heat required for a Swindel heating 
furnace, heating about 36 tons of steel billets a day on 
the average. It is claimed that the cost was only about 
one-fifth as great as coal at $1.25 a ton, and very much 
less even than what natural gas costs Pittsburgh users. 
Another fuel to which attention is also being called for 
forging and welding, is crude petroleum, as used in a 
process owned by the Aerated Fuel Company, of Spring- 
field, Mass., and very strong claims are made as to its 
cheapness. 

This matter of cheap fuel is of vital interest to the 
South. Natural gas gave those who could use it a great 
advantage over all others, and while the South had less 
to fear from competition with the manufacturers who 
used this extraordinarily cheap fuel than other sections, 
still it gave to the natural gas regions a great advantage 
for manufacturing at a Jow cost. The introduction now 
of fuels rivaling natural gas in cheapness, and which can 
be used in any part of the country, takes away the ad- 
vantage in this line heretofore enjoyed in the natural gas 
territory, and places all sections on a parsofar as cheap 
fuel is concerned, while all other advantages are on 
theside of the South. In all industries dependent upon 
coal as a fuel, the South is, of course, far ahead in cheap- 
ness, for the vast coal wealth in the South affords an 
unlimited supply of the very best grades of coal at the 
lowest cost.—[ Manufacturers’ Record. 

Chemical or Physical Tests for Steel. 

Captain Jones, of the Edgar Thomson Steel Works, 
Pittsburgh, was in Edinburgh at the meeting of the [ron 
and Steel Institute, and when invited to speak, said he 
could not let what Mr. Clark had said about the practice 
of punching steel plates in America pass without com- 
ment. Punching steel plates was a relic of barbarism, 
and there was an appropriateness about the President’s 
snggestion, to “‘ punch a man who punched a plate.” As 
to the relative cost of punching and drilling he had long 
since made up his mind about that, for many years ago, 
in constructing a roof, he had drilled all the holes aad 
found it cheaper than punching. With regard to the 
use of steel in America they found boiler-makers, 
bridge-makers and many others using it largely. They 
had started with physical tests, not chemical analysis, 
but they had come to the conclusion that physical tests 
could be met, and yet the metal not be whatit should be. 
The test for boiler plates at the Edgar Thomson Works 
was higher than that demanded for the boiler plates of 
the United States cruisers, the limit for phosphorus 
being .035, and manganese .350 per cent. He had seen 
steel made in America where the heat had been blown 
for eight minutes, the manganese being put in cold, and 
he was of opinion that the reaction had not taken place 
up to the time of speaking. With regard to steel for 
bridge construction, he considered that not more than 
.065 per cent. of phosphorus should be present, and the 
manganese should be kept low, as that was the great 
oxidizing agent. He would like to see these conditions 
enforced by law. In conclusion he wished to impress 
on his hearers the necessity for judging steel by chemi- 
cal tests first, and letting the physical tests be subsidiary 
to them. 

Mr. James Riley said it was not the function of the 
engineer to say what should be the composition of the 
stee] he had to use. That was essentially the province 
of the metallurgist or the steel-maker. The engineer 








might insist on any physical tests he liked, but he should 
not dictate how the material should be made. He 
entirely disagreed with Captain Jones that engineers 
should specify for chemical tests and consider them 
before physical tests in passing material.—[American 
Manufacturer. 


i 
CHAFER’S EXHAUST HEAD. 





Chafer’s Patent Exhaust Head, herewith illustrated, 
has. been in practical use over seven years. It is so 
constructed to catch the condensed water fron the ex- 
haust, thereby keeping the roof dry and avoiding the 
spattering, or throwing water over on the sidewalks, and 
prevents the accumulation of ice in winter time ; it also 
deadens the noise of exhaust steam. These exhaust 
heads are used on blast fnrnaces, stationary and elevator 
engines, steamboats, breweries and factories, and build- 
ings using steam for heating. The water caught by this 
exhaust head can be returned back into the boiler room 








and used again, thus paying for itself. It will cause no 
back pressure on the engine, and the escape is almoet¢ 
noiseless. Manufactured by Chafer & Becker, Cleve- 
land, Ohio. 





A Feat in Bessemer Steel Casting. 
American Manufacturer. 

On last Monday one of the most difficult feats in cast- 
ing Bessemer steel ever attempted was accomplished by 
the Pittsburgh Steel Casting Company. This was the 
pouring of the stem post of the war ship Maine, now 
being built at the Brooklyn Navy Yard. The post is of 
a peculiar shape with two arms measuring respectively 
26 and 13 feet, portions of the casting being 42 inches 
thick. This heaviest portion is to act as a ram when 
forming the bow of the vessel. To fill the mold 11 tons 
of steel were required. The stern post and rudder for 
the Maine will be cast at the same place. The former 
will weigh but little less than the casting made the other 
day, while the rudder will take about 14,000 pounds of 
steel. Larger castings of Bessemer steel have been made 
but the peculiar forms of these make them particularly 
liable to unequal contraction and consequent throwing 
out of proper shape. After the regulation tests required 
by the G.verament shall have been applied, the casting 
will be sent east on a car built expressly for the purpose 
and arrangements will be made to cast the other pieces. 
At this writing the casting is yet in the sand, but it is 
thought that it will stand the tests. 


a I ——— 


Effectiveness of Machinery. 

As an inttance of what can be done by using labor- 
saving machinery, we may state the gradual introduc- 
tion of new appliances in a foundry and engine shop, 
has resulted in 50 men producing as many castings as 





A LOOK AHEAD FOR COAL GAS. 


In the new issue of the “Encyclopedia Britannica’, 
Engineer James Patton writes as follows on the future 
outlook for coal gas: 

The processes involved in the preparation, distribution 
and consumption of coal gas stil] remain essentially the 
same as when the system was first elaborated ; but in all 
details of the industry numerous improvements have 
been introduced, resulting in marked economy and effi- 
ciency of thesystem. In the meantime new applications 
of importance have been found for coal gas in connec- 
tion with heating and cooking, and as a motive power in 
in gas engines. Further, collateral industries have been 
supperadded to the gas manufacturer, which in them- 
selves are of such value and importance that, were the 
distillation of coal as a source of artificial light to cease, 
it would certainly continue to be practiced as a source 
of the raw material of the coal tar colors, and of car-- 
bolic acid, etc. 

Were coal gas to cease to be made primarily, and 
principally for artificial illumination, and to hecome 
more a heating and cooking agent, or were it to fall into 
the position of being a mere collateral product of the 
manufacture of tar, it is certain that the manufacturing 
processes would be very materially modified. Costly can- 
nel ga3, in its high illuminating power, is no better suited 
for a gas engine than common gas ; and for heating 
purposes a much greater yield of gas might be obtained 
which in burning will evolve more heat than is sought 
in making illuminating gas. But as matters now stand 
the fact is that illuminations, heat, motive power and dye 
stuffs are all obtained by means of the manufacture as at 
present conducted is a consideration of much weight in 
dealing with rival system of artificial lighting. 

Throughout the whole experience of gas manufacturers 
the efforts of inventors have been directed, not only to 
improve the manufacture of coa! gas, but also to super- 
sede its ordinary processes, and to supplant it by gas 
yielded by other raw materials, or by new systems of 
illumination. _The persistent efforts which have been 
made to improve gas, and the success which many of 
the plans exhibit in their experimental stage, warrant 
the conclusion that the’processes and results of the manu- 
facture are still susceptible of much improvement. 

When itis considered how exceedingly small is the total 
proportion of illuminants in coal gas to the bulk of the 
materials dealt in, it is not dificult to imagine that modi- 
fications of processes may be devised, whereby a great 
increase of lighting effect might be practically available 
and at the same time a greater percentage of the coal 
secured for domestic and manufacturing purposes. 

Notwithstanding the imperfections of the system 
of coal gas making—the evil odors which attach to the 
works, the yet more offensive given off from streets 
through which the main pipes are led, the destructive 
accidents which occasionally occar from gas explosions 
and the heat and sulphurous fumes evolved during its 
combustion—not one of the numerous substitutes which 
have been proposed has been able to stand in competi- 
tion against it in any large town or city where coal is 
a marketable commodity. As against the system of 
electric lighting, which is now competing so strongly 
against it, the ultimate fate of gas may be different. It 
may be regarded as already demonstrated that for busy 
thoroughfares, and for large halls and enclosed spaces, 
electric lighting will, in the near future, supersede gas. 
The advantages of the electric light for such positions 
in brilliancy, penetration and purity, are so manifest 
that its use must ultimately prevail, irrespective of the 
question of comparative cost, and of the fact that 
municipalities and wealthy corporations have an enor- 
mous stake in yas property. 

That the electric light will be equally available for 
domestic illumination is, however, not yet so certain, 
and until it is demonstrated that a current may be sub- 
divided practically without limit, that the supply can 
adapt itself to the demand with the same ease that 
pressure of gas is regulated, and the lights can be raised 
or lowered equally with gas lights—till these and other 
conditions are satisfied, the disuse of gas lighting is still 
out of sight. Should these conditions, however, be 
satisfied, there can be little doubt that gas lighting will 
enter on a period of severe competition and struggle for 
existence, and in the end the material which at one time 
was regarded a most troublesome and annoying waste— 
the gas tar—will, in all probability, excercise a decisive 
influence on the continuance of the gas manufacture. 








was formerly turned out by 200 men.—[English Paper. I 


THERE are no window panes in Mexican houses, 
Bars are used instead. 
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WHAT RAILROADS HAVE DONE FOR 
CONSUMERS. 

The whole tendency of late years has been a steadily 
reduced cost in everything to the consuming public. In 
our last week’s issue, we gave some significant figures 
from Mr. Edward Atkinson, on the increased purchas- 





ing power of wages. In the same article, “ Progress 
from Poverty,” in the September Korum, he'calls atten- 
tion to the vast benefits that have resulted from the 


decrease in railway charges for moving freight. 


“The prime factor in the progress of the people of the 
United States, both in personal wealth and general wel- 
fare, has been the development of the railway system. 
The service of the railways has continued to increase 
with great rapidity during the last two years, while the 
price of that service continues to be reduced. The 
twenty-six great systems of railways which centre in 
Chicago from East to West, received in the last four 
years alittle less than $640,000,000 for moving food, 
fuel, materials for shelter and clothing, at a rate of less 
than a cent (0.8540) atona mile. The charge for the 
service of these same railways from 1866 to 1873 aver- 
aged 2.315; the reduction in the rate for the last four 
years has been 1.461 cents aton a mile. Had the traftic 
for these four years been charged this difference, or 
been charged what was considered a reasonable rate in 
the former period, the cost would have been $1 ,091,000,- 
000 more than it actually was. The seryice of these 
trunk lines constitute 35 per cent. of the whole railway 
service of the. country; the reduction in the railway 
charge on all lines has been as great or greater than on 
these (in all more than $3,200,000,000) for the last four 
years. 
in the aggregate more than $800,000,000 a year in 


While the mass of the people have thus gained 


the cost of distribution in recent years, as compared to 
the period previously named, the construction and 
operation of the railways have been a source of many 
of the phenominal fortunes of recent years. Of some 
of these fortunes it may be truly said, that every dollar 
which has been gained by their owners is but a token of 
the service which they have rendered to their fellowmen; 
of others it may be as trully said that each dollar of their 
gains is but the token of theft, fraud and corruption. It 
may be that some of the most conspicuous representa- 
tive men in the railway system have corrupted the judge 
of ahigh court, are now inthe position of outlaws, 
incapable of being trusted, and subject only to the exe- 
crations of their fellowmen, yet good or bad as may have 
been the origin of these great for/unes, the railways 
themselves, under the higher law which controls all the 
exchanges of men, and in spite of isjudicious and 


ever-increasing benefit to those who consume the pro- 
ducts which are maved upon them.” 


at work to develope energies that otherwise might 
have lain dormant for centuries. 
sides, incapable of sustaining life, but containing count- 
less millions of mineral wealth, have been brought into 
business juxta-position with fertile fields and abundant 
crops—the union of the two have developed a prosper- 
ity, under wise legisiation, that is the wonder of the 
world. 
terial and finished product over great inland distance, 
on such advantageous terms to producer and consumer, 
as to create a new economic theory, and make a new 
financial history. 
world pay as low freight rates asthe American. A 
startling illustration of cheap carriage here, is evidenced 
by the late shipment of a lot of charcoal iron from 





No more potent influence than the railways has been 


Bleak, sterile hill- 


Tt has made possible an interchange of raw ma- 


It is safe to say, that no people in the 


Michigan to England. The iron was made at Elk| 
Rapids, Mich.—was loaded ona vessel, and carried 
through to Liverpool, for 16s.—while the freight for a 
moderate railway haul from Liverpool to an inland 
English town, was 11s. 

Nor are the low charges for freight on American 
railways the only benefits received by the American 
people. 

In the September number of Scribners’, in the “Article 
on Railways,” the following passenger rates per mile 


are given : 


Ist Class. 2d Class. 3d Class. 
Great Britetn.......:.ccsmsdiecsene 4.42 3.20 1.94 
PTBIOR | cceseccaccesoscncoscebaiiaamneons 8.85 2.87 2.08 
Te: SS 2.32 1.54 
Ep BU apace ale deen 2.18 


The first-class passanger rates here, are within a trifle 
of the rates charged third-class abroad. 

It is a pertinent inquiry as whether low rates will con- 
tinue in the future. We are inclined to think they will. 
The great advances made in improved rolling stock— 
the steadily increasing improvement in the road beds, 
and the use of heavy steel rails, combine to enable rail. 
way managers to run their business at low cost, and yet 
make fairly remunerative returns on investments. 

Of course, competition has had, and is now having, a 
good deal to do with low rates, and there are no present 
evidences that there is to be any dull in this direction. 








CONDITION OF THE FOREIGN IRON 
MARKET. 

The enormous stocks of pig iron in Great Britai: 
would seem to an American an insuperable carrier t: 
any present advance in price and a dangerous menac: 
to any further marked advance in the United Staies. RB 
late reports, stores in Scotland are 1,009,358 tons ir- 
Middlesboro, 254,783, and in the hematite district, 27¢ 
783, a total of 1,540,789 tons. 

These figures show an increase in Scotlaal, over t 
same time last year of abSut 82,090 tons, and a decress: 
in the other two districts of about 59,000 tons. 

At the reported selling price of these irons, adding i) 
each case $6.72, the duty in this conntry, the iron 
would stand onthe other side at respectively : $16.74 
$15.08 and $17.06. 
ocean freights and handling, anyone can calculate 1 


Adding to these figures the curren! 


what extent they are likely to come in active competition 
with American irons. 

The volume of trade shows very light importations of 
late, and that further advance must be established here 
to stimulate a shipping movement. 

For weary months past, the British iron master has 
bemoaned his sadcondition. A sort of tonic came to him, 
in the shape of a Mills House Bill capsule, somewhat 
stimulating his imaginatlon, but a reaction came when 
he discovered that it took a Senate capsule to complete 
a cure, and this, at present, was not attainable. 

Other causes are at work now to make him feel hap- 
pier. The demand fortiome consumption has been, of 
late, steadily increasing, and an advance of 2s. 6d. has 
been established in Middlesboro pig, with large sales. 
Considering the enormous output, this advance, coupled 
with decreasing stocks, is a most encouranging sign, 
giving unmistakable evidence of increased business in 
finished products. 

There are other causes also at work, which will shortly 





restrictive legislation, continue to do their work with 


be felt. It isa well known fact that there has been no 


money in prices lately ruling. 
pig, it is doubtful whether many works have come out 
whole, even with wages cut to the lowest possible point, 
and concessions allowed by the railways. 


coal, 


At 32s. for Middlesboro 


There seem to be evidences of a probable rise in 

A late dispatch from London, to the New York 

Sun, stated that a syndicate with large capital to 

advance the price of coal, was rumored. 

Irrespective of this, there is a more potent force at 
work. There is apparently a concerted and wide spread 

movement upon the part of the miners, to demand more 
for mining and shorter hours of labor. This, if success- 
ful, means higher prices for coal and coke, and increased 
cost on pig iron. On the other hand, the continental 
markets show signs of weakness, which may react on 
English markets. 

As far as this country is concerned, the consumption 
is very large indeed. Our enormou ; producing capacity 
causes a home competition that very properly keeps 
prices below the figures at which England can 
send us. Wisdom indicates the necessity of adhering 
to this policy, rather than by an advance, to open our 
gates to an avalanch of foreign goods. 

What the noble Briton hopeth for, is indicated by the 
following extract from an English trade paper: 

“* Moreover therise in the markets in America reported 
this week will do much to harden them here, and we 
shall probably have again soon to record some further 
transaction on American account. It had all but 
become ‘good bye’ to America on pig iron account, 
but the unforeseen cropped up as usual, and a few nice 
little orders have been welcomed— more to follow, it is 
to be hoped.” Would that we could say “good bye” to 
England on tin plates !_ 








MAKING COKE IN THE NORTHWEST. 
Statements have lately been made in various papers, 
that some owners of Connellsville coal, propose to ship 
their coal to St. Paul, Minn., and coke it there, and 
that a trial lot of 20,000 tons will be forwarded, and an 
experimental coke oven plant erected. 

They base their hope on a profitable re‘urn frem the 
fact that they can get very low up freights by rail and vés- 
sel, and full prices for the coke, on the ground. With 
properly constructed coke ovens, carefully managed, 
tresh mined Connellsville coal will yield about 66 per 
“ent. of coke. 

At the outset, the shippers will have to pay handling, 
ai! and lake freight on 34 per cent. of smoke. One-third 
t what it costs for mining and transportation, goes up 
ito thin air from the oven top. 

Let us assume ‘some figures, appromixately correct, 
s to the cost of coal at St. Paul by rail and lake: 


Say, mining the coal Per tOM......cscescesreeeserersnseneees $ .25 
Freight from Connellsville to lake ports, 189 miles... 1.25 
Freight from lake ports to Duluth...............0........  .75 
Freight from Duluth to St. Paul, 155 miles............... 75 

NE ai tcinicnvitainnies odhigtiniieiiinscsssaiady GRE 


Three tons of coal will cost at Duluth $9.00 and pro- 
'uce two tonsofcoke. As the price of coke by rail at 
Duluth is probably not less than $5.50,there is apparently 
i fair margin on the transaction. 

But is this all? Not by a long ways. ‘There is an 
inknown (as far as magnitude is concerned), but certain 
(in its operation) element entering into the calculation, 
which cannot be ignored, and*which will have a most 
important bearing upon the commercial results. 

This is the positive loss on all coking coals by weath- 
ering. Exhaustive experiments have shown that this 
takes place to a greater or lesser degree in coking coals, 
according to their physical structure, tendency to absorb 
oxygen and the presence of pyrites. 

To those interested in the matter, a very full paper 
on the subject will be found in Vol. VIII, page 204, 
Transactions American Institute of Mining Engineers, 
by Dr. Kimball. We quote one or two paragraphs: 

‘‘The practical effect of the weathering of coal, while 
some times increasing its absolute weight, is to diminish 
the quantity of carbon and of disposable hydrogen, and 
to increase the quantity of oxygen and of indisposable 
hydrogen. Thus the weathering of coal involves a loss 
of calorific carbon and hydrogen, and a corresponding 
gain of non-calorific carbonic acid and water; hence a 
reduction in the calorific power of the eoal, and a reduc- 
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tion accordingly in its value. The oxidation of coal 
was proved, by Richter, to be accelerated by elevation 
of temperature, and a moderate temperature long con- 
tinued, produces the same effect as a higher tempera- 
ture for a longer period.” 

Prof. John W. Langley, then of Pittsburgh, in 1872, 
in discussing the weathering of coal, and speaking of 
the enormous loss in foreign coals from this source, 
chiefly taking place within three weeks of the mining, 
said: “Ihave fouod in experimenting with our Pitts- 
burgh coals, that they suffer loss even when kept in 
porcelain dishes in the laboratory of the University, but 
that if the surrounding air is perfectly dry, no apparent 
On the 
other hand, the air in its ordinary state contains moist- 


loss takes place at ordinary temperatures. 


ure enough to cause she slow wasting of the fuel, and 
if coal is kept wet, the change is quite sensible.” 


The Connellsville coal is particularly sensitive to 
atmospheric weathering. Those who have mined it, 
know that if, at any time, the pillars left in supporting 
the mine are drawn, thet the coal in them will not make 
good coke, but must have a large percentage of fresh 
room or heading coal mixed with it, to make a market- 
able product. It has also been determined that the 
larger the pile the faster the action. The instant the 
coal leaves the mine this action begins—dumped in a 
large body in the hold of a vessel, it is greatly acceler- 
ated, and particularly so, if the coal has been wet in 
transitu. Any attempt to store a quantity at Duluth, 
St. Paul or elsewhere, would be establishing conditions 
leading to the largest possible loss of carbon and hydro- 
gen, and unless all we know thus far should be dis- 
proved, the resultant coke would be poor in quality, and 
unserviceable for the purposes for which it is ordinarily 
used. What has been said applies with full force to 
any scheme that looks to the establishment of furnaces 
on the upper lakes, and shipping coal to be coked there. 
For successful furnace or cupola work, coke must be 
made out of fresh mined coal. Coke can be stored 


indefinitely, without losing its calorific power—indeed | 


it is generally recognized that it improves with age, and 


is notaffected adversely by any exposure. E. C. P. 








Tue Journal of the United States Association of 
Charcoal Iron Works, makes the announcement that 
henceforward it will be a-bi-monthly publication devoted 
to iron metallurgy. For eight years, the Journal has 
been the able and interesting exponent of charcoal iron 
workers, and has given to the public a large amount of 
most valuable information. The spirit of progress, con- 
trolling the times, has exerted its influence, and now it 
broadens its scope and widens its field of usefulness. 
In its new departure, we wish it every possible success, 
and this we cannot doubt, especially in view of the fact 
that the seryices of its energetic and accomplished 
editor, Mr. John Birkinbine, are retained, 

eS agi a 
Failure of the Flour Trust. 

The flour trust, or “business agreement,” as the 
millers prefer to have it called, seems to be doomed to 
be doomed to failure. It is the openly-expressed opin- 
ion among leading millers, and they among the prime 
movers in the new departure, that the trust is as nearly 
complete now as it ever will be. This amounts, in sub- 
stance, to an admission of failure in attaining the desired 
object. Every day prices are being cut, and it is almost 
impossible to fix the guilt of violating the terms of the 
agreement on any particular person. Excuses are 
readily given, and each knowing himself to be guilty, 
cares little to pry closely into the others’ methods of 
doing business. “The fact is,’ said a prominent miller, 
“that were we to live up io the terms of the trust, the 
St. Louis mills would now be all shut down. The 
reason is plain. The millers of Southwest Missouri and 
Southern Illinois can secure their wheat for less money 
than we, and they have also cheaper rates on their flour 
to Southern points. It is not to be expected that they 
will advance the price of their flour so as to admit of 
our successfully competing with them. What remains, 
then, but for us to turn our custom over to them or else 
meet their prices?” 

The above is indorsed by more than one leading 
miller, and it is the generally expressed opinion that no 
flour trust will be successfully organized just yet.—[St. 
Louis Globe-Democrat. 





CLEVELAND’S INDUSTRIES. 


a eee ee Sale 


I.—O1L PRODUCTS FOR 1888, $20,000,000. 
Collected by the Cleveland Board of 
Industry and Improvement. 


Among the leadiog industries of this city, giving em- 
ployment to nearly five thousand persons, and produc- 
ing articles of commerce which, during the year ending 
September 30th, 1888, approximated twenty million dol- 
lars, is the oil business. From the very inception of 
this industry, Cleveland has played a prominent part in 
its growth. ‘Ten years ago 28 per cent. of the crude oil 





Statistics 


produced in this country was refined in this city, while | 


at the close of 1886 but 17 per cent. of the American 
output was refined here. Since then there has been a 
large improvement in this respect, and to-day Cleveland’s 
percentage is rather more than 22. 

The nature of the business precludes the availability 
of reliable data as to the money value of the investments, 
and the Board of Industry, which has undertaken the 
work of gathering, for the purpose of publication, of the 
business statistics of Cleveland, has met with not a few 
obstacles in its endeavor te furnish correct statements. 
On the other hand, it may be said, that the manner of 
refining petroleum is accompanied with such widely 
varying results, according to the skill or attention of the 
refiner, that no two refiaers will secure identical 
results. Then, too, it must be remembered that where 
illuminating and volatile oils are the object sought, 
there will be found the residuum with its lowg list of 
manufactured products; while in the making of the 
heavier grades of oil, such as lubricators, no such residu- 
um appears. Moreover, each process of manufacture 
is jealously guarded as a secret, and new experiments 
are daily made, with a view either to increase the out- 
put of the refined or distilled article from a given 
amount of crade oil or to find new commercial products 
and transform into articles of value what had been of 
little use before. Underthe circumstances, it will readily 
be seen that the gathering of reliable figures was a work of 
no small magaitude, which would have failed altogether 
but for the confidence placed in the Board of Industry 
by the interested parties, each of whom furnished his 
quota of confidential information. 

There was refined in this city during the year, 4,560,- 
050 barrels of oil, resulting in the commercial products 
below enumerated : 





Product. Barrels. Value. 

Illuminating oils........ 3,421,875 $11,121,093 
aphtha......... FAS RS Fe 321,762 985,286 
ens oticasdadin duetitenwesoubinick 117,416 352,248 
Lerttor LamGtnes. CRIB aus cc ccces'sceicsccvses sooese a ae 92.772 1,113,264 
Parafline oils..... ...... 26,004 130,020 
ad et .. ctesn sis gvntecivsvtneiiaciees : MRD $13 681,911 
CO I vaikns. Nico asiceecicsachcvnasenbeseparts 217,500 
NE Ton cxccccnapenain $13,899,411 





* Mineral sperm, vaseline, cosmoline, ‘parafline wax, chewing 
gum, oil tar, petroleum coke, ete. 


But this is only a portion of the vast oil industry of 
Cleveland. Rather more than a year ago there was 
begun the sale of crude oil, as a fuel, in place of other 
established fuel. From a small beginning the industry 
has grown until to-day there is sold for fuel purposes 
nearly as much crude oil as is refined in this city. The 
shipments into the Middle, New England, and a very 
few Western and Southern States, aggregate 10,000 
barrels a day, and even California is beginning to use 
oil fuel. Under boilers, for making steam, about three 
barrels of oil do the work of one ton of good lump coal. 
In furnaces, for heating iron, oil has been found a cheap 
and efficient substitute for other fuel. In the manu- 
facture of brick one half-barrel of oil has been found to 
suffice for the burning of 1,000 brick, while one barre! 
of oil will burn 14 barrels of lime. Asa fuel, oil is 
being used by the leading iron works in this and other 
cities, and its use is spreading day by day. At the 
average price of $1.50 a barrel, the 1888 sales, by Cleve 
land parties, of crude petroleum will aggregate $6,000,- 
000. It will be seen, therefore, that the oil business is 
one of the leading industries of this city, second only to 
the iron and steel interests. 

—— — 
“ Bearing’ Copper. 

The “bears” in copper have been having a very 
unhappy time lately. Chili bars have been forced up 
to as high a figure as £107 10s. cash, and the shorts have 
been unmercifully squeezed. 





It seems marvelous that 
the lesson should never be learned that there is no more 
davgerous sport than defying a “corner” operation by 
deliberately selling short. No matter how confident the 
operator may be that the “corner” ison its last legs, 
and a collapse immediate. He and those who think and 





act like him give the syndicate a new leas® of power, a 
new gift of capital to prolong the struggle, by putting it 
in their power to extort from him the means to carry 
on the game. It has been said that the cupper syndi- 
cate are really finding their chief support on this side 
of the Channel, and that if the aid and comfort they are 
receiving from our midst were withdrawn, their death- 
knell would strike very speedily. There is some truth 
in that statement, but it is quite as true that reck- 
less speculation just now is playiug directly into the 
hands of the “ring”’ That they own the copper, no 
one doubts. The only question has been, how long can 
they bear the load? But while their shoulders bear the 
strain, the folly of selling what one must go to them to 
buy, ought, we should think, to be apparent even to the 
most thoughtless speculator.—[Ironmongery. 
ides See SSS ehh Es 
e New Hydraulic Tube-Press. 

A powerful hydraulic tube-press for forming metal 
and steel tubes from circular plates by pressing or for- 
cing them by the aid of mandrels through dies or annu- 
lar rings, has just been designed and built, says the 
Universal Engineer, by Henry Bessemer & Co., Sheffield, 
for the Birmingham Small-arms Factory. The press 
will be used for the manufacture of tubes of large size, 
and more particularly for making shrapnel, segment, 
and other hollow-steel projectiles which the government 
are now anxious to obtaia. Hitherto these projectiles 
used by the English artillery have been made of either 
cast iron or steel, but the wrought material has proved 
so much superior, that forged hollow projectiles are 
bound to supersede the present cast materials. The 
press is built eutirely of Bessemer steel of sufficient 
strength to impart a downward pressure of about 1,500 
tons, with a stroke of 12 feet. It is also furnished with 
two cylinders with an upward pressure of 500 tons, for 
the purpose of stripping tubes from mandrels. This 
process of producing hollow tubes and projectiles . will, 
it is said, dispense with the old method of boring them 
from the solid bar, which was not only very expensive, 
but prevented rapidity and extent of output. 








Southern Pig Iron Freights. 

The Southern Railway & Steamship Association, 
under date of the 18th inst., have issued a new schedule 
of freight rates, to take effect on October Ist, the follow- 
ing being the principal rates, all per ton of 2,268 
pounds: ; 


mal © Sheffield 
Birming-  UChatta- aud 
: ; am. nooga. Florence, 
Chicago. Detroit, Hegewisch, 
Graod Crossing, Peoria, 
Puliman, South Bend.......... $4.15 $3.90 $3.90 
j Allegheny, Bellaire, Putts 

burgh, Steubenville, W heel- 

RENEE Sbacts sycck ptocdicctansaicer-svauiarns: © ane 4,30 4.55 
bE, ere vere. 2.40 2.65 
Columbus, Dayton...............+.. 3.65 3.15 3.40 
Kast St. Louis, Bellville, St. 

pI ROT ELE RIES CARTS 3.40 3.15 2.95 
Indianapolis, Terra Haute..... 3 40 3.15 3,15 
Kansas City, Leavenworth, 

St Joseph, Atchison........... 5.98 5,98 5.53 
Louisville, Kast Cuiro ........... 2.65 2.40 2.40 
opringfield, Iil., Bloomington 4.40 4.15 4.15 


The Queen and Crescent route have issued a circular 
announcing an advance of 15 cents a ton over their 
tariff No. 7, dated August 1, 1888, to go into effect Octo- 
ber 1. 

= 
Deoxidized Copper. 

The advantages to be obtained by the use of copper as 
nearly chemically pure as possible, are generally admit- 
ted, whether the metal be used as copper, or in the form 
of brass, bronze, or the many other alloys into which it 
enters. The Deoxidized Metal Company, of Bridgeport, 
Conn., claims that the desired result is secured by the 
process which is used in its works. The castings of 
brass, bronze, etc., made under this process, are most 
excellent, while the sheet copper and brass, and the wire 
made, when submitted to careful tests, show an unusu- 
ally high degree of strength, copper wire having been 
tested up to 70,000 tbs. per square inch, tensile strength. 
The deoxidized metal also possesses the property of 
great resistance to acids, so that it can be used for many 
purposes, where ordinary meta! is soon destroyed by the 
chemical action. Journal-bearings made from this 
metal have also been tested with very favorable results, 
while for bells it is claimed that the tone and quality 
is much superior to oridinary brass.—[ Railroad & Engi- 
neering Journal. 

ae - — 

THe price of European steel blooms and billets has 
increased, the price of the former $1.50 per ton and man- 
ganese $6.50 per ton. This year no ore has been im- 
ported because of the advance, while 1,000,000 tons 
sold here in 1887. Chicago and Braddock manfactigs 
are crowded with orders. 
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THE NEW EDGAR THOMSON RAIL TRAIN. 
en 

Since the ciate of the new rail train, the Edgar 
Thomson Steel Works, Braddock, has become the 
Mecca of rolling-mill men. Lately, a represensative of 
the Iron Age paid a hasty visit to that plant, which 
served to give at least a general impression of its fea- 
tures. From the old blooming train, with its adjacent 
bloom chipping hammer, the blooms are delivered on a 
series of driven rollers, which, arranged on a curve, 
carry it to what may be termed a switch. They then 
reach a car running on a track back of the long line of 
reheating furnaces, of which there are five, each with 
nine working doors. By an endless iron rope wound 
on a drum driven by a small special engine, the car may 
be delivered ia front of any one charging dodr of the 
series. Every farnace has a pusher, which delivers the 
bloom into the heating furnace. In front of the heating 
furnace is a similar arrangement for drawing the heated 
blooms. A special engine runs an endless wire rope, to 
which is attached a car. Upon the latter the drawing 
apparatus, with an ingenious grip, deposits the bloom. 
The latter is conveyed to the driven rolls, which run the 
bloom upon the table of the first train. 

Practically, Capt. W. R. Jones has divided the ordi- 
nary three-high rail train into three, the first five passes 
being made in one train, the second five in a second 
train to which the first delivers directly, and the last 
finishing pass being made in a third train. A crane 
commands the latter, so that the finishing rolls can be 
rapidly changed. Each train is driven by its own inde- 
pendent engine, and is practically automatic, one man 
handling the levers which lift the tables, turn the 
bloomer, &c. From the table of the first train, the 
billet goes to the second ; from there, by driven rollers, 
to the finishing train. From the latter the rail is carried 
along by driven rollers to the hot saws, the metal travel- 
ing in all these operations along the axis of one long 
building. The hot beds are located ina wing at right 
angles to it, and then are taken back in the direction of 
their length into the drilling and pressing building, 
which is parallel to the rolling mill building, they travel- 
ing in a direction opposite to that in the latter. The 
finished rails are pushed sideways out of this building to 
the cars on which they are shipped. The boiler house 
has two batteries of 12 boilers each, and we noticed par- 
ticularly that along one entire side of the rolling mill 
proper is a bench.upon which lie the rolls. The whole 
arrangement is a radical departure from all former 
types, and it needs only a glance at the never.ceasing 
procession of blooms entering at one end and of finished 
rails passing the aaws to appreciate the enormons capac- 
ity of the plant. It is rated at 1,000 tons of finished 
railsa day. Its record even now is 962 tone, and there 
is probably no exaggeration in the remark made by the 
engineer of one of the leading Eastern mills, whom we 
happened to meet just after he had, for the first time, 
seen the plant, that it would not be a matter of sarprise 
to him if the new mill would arrive at a record of 1,500 
tonsa day. The mili is certainly an enormous stride in 
advance, and being practically automatic, would seem to 
represent the possible climax of labor-saving in that 
direction. The impression is created by an inspection 
of it that this new rail mill overbalances in capacity the 
other parts of the plant, and one or more new blast fur- 
naces, and enlargement of the Bessemer steel department, 
and notably an addition to the blooming capacity would 
become necessary in the not distant future. We repeat 
that this is merely an impression, and that the idea is 
thrown out without any accurate knowledge of the rela- 
tive capacity of the different parts of the plant. 

Few changes have been made in the other departments. 
At the blast furnaces one metal mixer is in use, and a 
second one is being built. On both sides of the Bes- 
semer steel works a hydraulic pusher has been put up, 
to push the ingots out of the molds, no effort being now 
made to strip in the pit. 


Production of Coal in Great Britain and the United 
States. 

The statistics of the production of coal in Great 
Britain, just at hand, enable us to make comparisons 
between the output of that country and this, and to show 
that this country is rapidly assuming the first place 
among the coal-producing nations of the world. 

The total tae of coal in the United Kingdom 
in 1887 was 162,119,812 tons, of which 106,704 tons were | 
produced th Ireland. The production in 1886 was 157,- 
518,482. This shows that the increase in production in 
1887 over 1886 was 4,601,330 tons, or about 3 per cent. 

The. total production of coal in the United States in 
1887, exclusive of slack coal thrown on the dumps, was 





129,925,557 short tons, or, reducing this production to 
the same ton as that used in England, 116,004,961 tons. 
The production of coal in 1886 was 112,743,403 short 
tons, or 100,663,752 long tons, showing an increase of 
15,341,209 long tons in 1887 over 1886, or about 15 per 


cent. In other words, the production of coal in the 
United States in 1887 over 1886 was five times the 
increase of production in Great Britain. It must also 
be remembered that in this country natural gas, of 
which England has no equivalent, has displaced a large 
quantity of coal, amounting, in 1887, to some eight and 
a quarter millions of tons. The indications are that it 
will not be many years before the United States will 
take its place at the first in the coal-producing countries 
of the world.—[ American Manufacturer. 
A New Iron and Coal District. 

‘The South Atlantic & Ohio is a new railroad projected 
from Bristol, Tenn., to the Ohio River, through Vir- 
ginia & Kentucky. It is already far advanced and will 
shortly be completed from Bristol to Big Stone Gap. 
The Louisville & Nashville, will extend its road from 
Pineville, Ky., to a junction with this. We copy the 
following from the Railroad Gazette: 

“State Geologist, Proctor, of Kentucky, in a report on 
the iron and coal fields along the line of this road, makes 
enthusiastic statements concerning their value. In the 
region of Big Stone Gap there are large fields of supe- 
rior coking coals. These fields are the nearest of any 
to the large deposits of high grade Bessemer steel ores 
in East Tennessee and Western North Carolina, and this 








road will be the shortest route from the coke to the ore 
fields. Immense deposits of “ Red Fossil’? ore runs 
contiguous to the road for a distance of 14 miles. Anal- 
yses show that it will yield from 45 to 50 per cent. 
metallic iron, and it can be mined at from 50 cents to $1 
perton. There are a number of other large fields. The 
Norfolk & Western branch into the Cripple Creek 
region developed a large traffic in minerals in five years, 
and it is believed this region will be equally prosperous. 
The country along the road abounds in timber and beau- 
tiful variegated marbles. Investments have already 
been made in this region by iron and steel manufacturers 
of Pennsylvania.” 





—— 





A Monster Feat in Chicago. 
Journal of Commerce. 

The completion of the new Jackson street bridge, 
and the building of the approaches and viaduct, left the 
entrance to the McCormick manufacturing offices some 
six or seven feet below the sidewalk. The building had 
to be raised six feet and five inches, and this enormuus 
and probably unparalleled task is now being accom- 
plished. The building was prepared for the work by 
the removal from the basement of all the machinery, 
aud 300 men began turning the screws of several thou- 
sand jacks, which were to slowly lift the immense 
weight to the new place. The building is about 100x125 
feet. and six stories high, weighing between 16,000 and 
20,000 tons. The whole had to be lifted at once, and 
there is an average of three jacks to the foot under the 
building. Ata given signal the men turn their jacks a 
certain distance, and then wait for another whistle. The 
lift is about a foot a day, but it takes a full day to reset 
the jacks. The total expense of the work will be in the 
neighborhood of $40,000. 


Sa Sareceiiliieenionc 
Mineral Production of France. 

Provisional returns of the mineral production of 
France in the first six months of the year give the out- 
put of coal, including anthracite and lignite, at 11,077,- 
721 tons, an increase of 798,734 tons as compared with 
the same period of 1887. The production of pig iron 
was 821,824 tons in 1888, and 764,643 tons last year; of 
wrought iron, 428,076 tons, and 378,897 tons in the two 
years respectively ; and of steel, 239,624 tons and 240,313 
tons. 





Coke and Soft Coal Mixed. 
If coke and soft coal are mixed in equal proportions, 
it is said, the great heat of the coke will entirely con- 





| when coal is burned by itself. 





sume the smoke of the soft coal, all of which passes off 
A little dry wood added 
to the fire occasicnally will also effect some saving. 
Fuel thus used will be much more economical than 
either used seperately. 


THE new locomotives by the Baldwin Locomotive 
| Works, for the New York & New Haven R. R., have 
“enormous boilers and heating surface. The 289 flues 
have 1,653 sq. ft., and the fire-box 149 sq. ft. of heating | 
“surface, making a total of 1,802 sq. ft. The performance 
“of these engines is said to be very satisfactory. 








COAL, THE KING OF THE LAKES. 


Ss caleidaiiiaeamtas 

“ At least so far as Buffalo and the commerce of the 
Great Lakes are concerned, Uoal is King,” says Mr. E. 
L. Hedstrom in his article in the Buffalo Express on the 
coal trade of that city. He notes that soon after the 
Erie Canal was opened, Oct. 25, 1825, although Lehigh 
coal was brought to Buffalo for manufacturing purposes, 
it was not until about 1850 that any amount of anthra- 
cite was sold there for domestic purposes. 

He gives the bituminous tonnage by decades. The 
total anthracite and bituminous tonnage for 1887 has 
5,298,490. The total tonnage of bituminous and anthra- 
cite, beginning with 1842, for each decade, reveals a 


;marvelous increase in the short period of forty-five 


years : 
BITUMINOUS SHIPMENTS FROM BUFFALO BY DECADES. 
Year. By lake. By rail. 




















How would it have been possible, with the slow 
methods of twenty-five years ago, to transport the 150,- 
000,000 tons of coal mioced in this couutry in 1887, 
5,000,000 tons of which came to Buffalo, but forthe exten- 
sion, doubling and quadrupling of railway tracks, with 
an equipment and service not dreamed of then? The 
Erie Canal, once the only means of transportation, has 
itself felt the pressure of competition, and was com- 
pelled to reduce tolls (which less than twenty years ago 
were 78 cents per gross ton) one-half, and at a later day 
remove them altogether.—[Chicago Journal of Com- 
merce. 


A Curious Offer to Canton, Ohio. 

Within the past week, a letter was received by the 
City Council, of Canton, of a curious purport. 

A firm (name not given as yet to the public) state that 
they propose to put up a glass works, employing from 
75 to 100 men, which they will double in a year. They 
manufacture a full line of flasks and fruit jars, and the 
works, where now located, have been steadily running 
for the last three years, without a shut down of a day in 
all that time, except on Sundays and holidays, and that 
they are now overrun with orders which they cannot 
take. Now comes the curious part—they give as their 
reason for leaving where they are, the unreliability of 
the supply of natural gas, and their desire to locate 
in some central enterprising locality, where they can 
secure a steady and cheap coal supply. 

There seems to be no question but that natural gas is 
a most valuable adjunct to a glass works, both cheapen- 
ing and improving the product. Going back to solid 
carbon, seems a step backward, and if the works do go 
to Canton, we shall hope to see them, first turn their 
coal into gas, which can be done at very low cost, and 
so unite permanency of supply, cheapness and excellence 
of product. 

Gas, whether natural or artificial is bound to be the 
fuel of the future. 





A New Akron Enterprise. 

The Akron Building & Loan Association was organized 
in this city last evening with a capital stock of $1,000,- 
000. This morning the articles of incorporation were 
taken to the Secretary of State’s office at Columbus, by 
Sheriff W. B. Gamble, who had other business in the 
Capital City. The incorporators are the following well- 
known business men of Akron: Wm. Buchtel, W. B. 
Gamble, F. M. Atterholt, Esq., F. A. Wilcox, W. A 
Pardee, A. H. Noah and E. R. Harper. Assoon as the 
charter is received, the company wil) organize and be 
ready for business, and the books for subscription will 








| 





be open. The shares will be $100 and $500 payable 25 
cents per week on each $100. The prime object of the 
association is to assist industrious people, without homes 
of their own, to procure them, and it is certainly a com- 
mendable enterprise if carried on in the proper manner, 
as the names of the incorporators fully signify that it 
will be. The incorporators will hold another meeting 
as soon as the incorporation papers are returned with 
the proper —— —([Ex. 


ee 
Tue Argentine Pacific Railroad, which starts at 


Buenos Ayres, has the longest tangent in the world— 


' 211 miles, without a curve or a bridge. 
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Blast Furnaces:— 


It is proposed to build two 75-ton furnaces at Radford, 
Va., Mr. Geo. T. Mills, who is at the head of the enter- 
prise, reports that $270,000 have been subscribed, Jeav- 
ing only $30,000 to be raised. 

The Etna Furnace, West New Castle, not in operation, 
is to be relined at once. When the work is completed 
the furnace will be kept ready to put in operation at 
any time the iron market demands. 

Arrangements are completed for the erection of a 
large furnace, with 160 tons daily capacity, at Bristol, V2., 
for producing Bessemer steel. The plan proposes two 
furnaces of that size and a rolling mill. 


The Cartersville (Ga.) Iron & Steel Company are pre- 
pared to receive bids, for the erection of two furnaces. 
one of a proposed daily capacity of 74 tons, and the 
other, to manufacture ferro-manganese. G. W. Ware is 
the finsncial agent of the company. 

We are advised that the Jacksonville (Ala.) Mining 
& Manufacturing Company, have about completed their 
plans for building a charcoal furnace. Col. J. W. 
Burke is the principal party interested. They will use 
the same ores as they use at Anniston. 


The Ella Furnace, at Middlesex (Pa.) is once more 
under blast, after a several months’ stop for extended 
repairs. During the past blast her capacity was 80 tons 
per day, but on a number of days she made 128 tons a 
day, and always averaged over 100 tons.—[ Amer. Man. 

It is stated that the Unaka Land and Timber Com- 
pany, of Knoxville, Tenn., have organized a $750,000 
stock company, among English capitalists, to develop 
their mineral lands. They will, it is stated, open iron 
and coal mines, build coke ovens, and erect iron fur- 
naces. 

It is reported that the Florence Charcoal, Iron & 
Chemical Co., Florence, Wis., have selected a site to 
build a charcoal iron furnace and chemical plant, and 
will soon begin work. The capacity of the furnace is to 
be 50 tons daily, and the chemical plaat 40 M cords 
wood annually. 

Last week ground was broken at Rankin station, on 
the Baltimore & Ohio road, for the erection of another 
large furnace. it will be 18 feet at the base and 78 feet 
high, and will have all the latest improvements. The 
firm expects to have it completed and ready to turn the 
blast on by the first of March, 1889. 


A press dispatch from Jefferson, Tex., says: “Much 
excitement prevails here over Jefferson’s prospects for 
having two large iron furnaces erected by the Chicago 
syndicate, who have been here for some time looking 
after the iron ore of the county. They have made » 
proposition which is likely to be accepted, and will 
guarantee work to bestarted soon.”’ 

A few days ago the Thomas Iron Company held a 
meeting at Catasaqua, Pa. The object of the meeting 
was to consider the advisability of constructing other 
furnaces at Thomas, near Birmingham, Ala. 
decided to build another furnace and a rolling mill at 
Thomas just as soon as practicable. The furnace will 
be a duplicate of the one recently built by the company 
there. It will be joined to this furnace and operated 
by the same engine and boilers. By this means the 
expense of building will not be so greatas it would 
necessarily be otherwise. The furnace will have a 
capacity of something over 100 tons of iron daily.—[Bir- 
mingham Age. 


It was 


Rolling Mills:— 

The capacity of the wire department of the New 
Castle Wire Nail Works is to be increased by putting in 
14 more drawing blocks. 

The Oakland Iron Works Company, Oakland, Cal., 
has been organized with a capital of $50,000. Geo. Cott- 
rell and others are the incorporators. 

The Newport (Kentucky) Aluminum & Cast Steel 
Company, capital stock, $150,000, has been incorporated 
to manufacture iron, steel, etc., by Adam Wagner, Williaw 
Spiegel, Charles LL. MHartsfeld, H. Guukel and 
others. 

It is stated that an effort is being made to start up the 
plant-of the Cartwright Iron & Steel Co., at Steuben- 
ville, Ohio, which made an assignment about two months 
ago. The works were formerly known as the Alikanna 
Rolling Mill. 

Decker & Atkins will soon begin the erection of iron 


mills, a bolt and nut factory, end a large foundry near 


Charleston, West Virginia. By Spring, the works will 
be in full blast. This is the first business of the kind 
ever started in that city. Ov:hers are making arrange- 
ments to start various factories. 


The steel department of the plant of the Pottsville 
[ron & Steel Company, at Pousville, Pa., which has 
been idie for about two months, has resumed operations, 
giving employment to about 90 men, All departments 
of these works, consisting of rolling milJ, puddling mill 
and steel department, are being operated to their utmost 
capacity. 

The Shenango battery is having a boom in the iron 
business. Kimberly’s mill at Greenville, is working 
full. The furnaces at Sbarpsville are all in but two. 
The Steel Casting Company’s works at Sharon, are run- 
ning to their full capacity. The Sharon [ron Co.’s and 
P. S. Kimberly’s mills are running steadily. The Stew 
art Lron Company’s mill and one furnace are in opera- 
tion. The Middlesex furnaces are working full time.— 
[Labor Tribune. ~ 

M. V. Smith, metallurgical engineer, of Pittsburgh, 
has ju t been appointed consu!ting engineer for the 
Minnesota Car Company, of Daluth, Minn., with head 
quarters in Pittsburgh. This new company is compdsed 
principally of capitalists from Richmond, Va., the presi- 
dent being John Anderson, of the Tredegar Company. 
The capital is $400,000, all of which has been paid in. 
rhe plant will consist of a rolling mill with two trains of 
rolls, one 10-inch and one 18-inch, machine shops 
foundry and car works having a capacity of 30 cars per 
day. Ground has already been secured, and work on 
the new buildings will be commenced at an early date. 
The bulk of the machinery will be supplied by Pitts- 
burgh manrufacturers.—[Iron Age. 





Iron & Steel Works :— 

The new plant of the Allegheny Bessemer Steel Com- 
pany, at Duquesne, Pa., is rapidly nearing completion, 
and it is expected to be ready for operations by Janu- 
aryl. The Bessemer depariment is already finished, 
and filled with the most modern machinery. Inthe rail 
uill hydraulic working machinery will, in nearly every 
instance, take the place of roll-hands, furnacemen, 
shearsmen and hot-bed men. 

This has been a busy week around the works of the 
Pennsylvania Steel Company, and No. 2 Bessemer mil 
shows the heaviest production of steel in its history. 
No. 2 Bessemer mill produced an average of 975 tons of 
ingots every day this week, and on Thursday night 
made seventy-five heats of seven and one-fourth tons 
each on the twelve-hour tarn. This is the heaviest pro- 
duction reached in the history of the mill. 

lt seems likely that the enormous demand for atruct- 
ural steel will soon lead to the construction of works 
near this city for its manufacture, in addition to those 
aow being developed by the North Chicago Rlling 
Mills. There is an organization now in existence called 
the Calumet & Chicago Rolling Miil Company, which 
proposes to erect a plant somewhere along the Belt 
Line, equip it with the modern machinery fur the man- 
ufacture of structural steel, and compete with the Car- 
negie Trust, the only company turning out the largest 
sizes. The capital stock of the company is $500,000, 
and it is supposed that the proprietors of the A. oa 
[ron & Steel Works are among the subscribers. Tue 
location is not yet decided upon, but the plans for the 
building and machinery have beea drawa. There will 
be one structure 225x216 It is 
claimed that the product cau be turned out in Chicago 
The equ'pment will 
The North Chicago R iting Mi ls 


feet and smaller ones. 


at lower cost than in Pittsburgh. 
be of the heaviest. 
have been using 21-inch rolls, but it is f»uod that they 
are not large enough, and the new company will use 
rolls from 25 to 83 inches in diameter. The steel will 
be made on the premises.—[Chicago Tribune. 





Miscellaneous:— 

A charter has been granted to the Boies Steel Wheel 
The capital stock is $500,000. 
A new iron works company has been incorporated at 
Hudson, O., under the name of the G. H. Grimm Manu- 
facturing Co., with a capital of $50,000. 


Co., of Scranton, Pa. 


The Hoyt Frog & Crossing Co., of Chicago, has been 
incorporated with a capital stock of $1,000,000 by 
Frederick J. Huyt, William E. Wolff and Frank L. 
Taylor. 

The Wilson Manufacturing Co. was recently incor- 
porated at Chicago, with a capital of $300,000, for the 

















faucets,etc. The incorporators are E. F. Brown, Jr., 
R bert W. Clarke and F.C. Rutan. Also the Oregon 
Foundry Co., Ovegon, Ill., with a capital of $3,000, by 
Frederick G. Jones, Benjamin F. Sheets and R. A. 
Austin. 

The Uaited States Cold Bending & Coiling Pipe Co. 
has been incorporated at Chicago, for manufecturing. 
Capital stock $250,000; incorporators, G. W. M. Reed, 
G. H. Rozet and J. W. Cotton. 

The Siaron (Pa.) Boiler Works are engaged in a 
contrac: for a stand pipe to be erected for the water 
works at Washington, Iad. It isto be 100 feet high, 
20 feet in diameter and hold 24,000 gallons of water. 

The Vincennes (Ind.) Coal & Coke Uo., with 4 capital 
stock of $50,000, has been incorporated. Hiram A. 
Foulke, Allen Tundolpa, Edward Watson, Frank Clarke 
Job Truman, Joha Bucke and Charles G. McCord are 
the incorporators. 

The Kansas City Times says: The Harrison Rolling 
Mill has concluded its negotiations for a site, and will 
begin erecting its buildings in the east bottoms within 
30 days. The iron mills owned by the Heims, and now 
l cated at East St. Louis, will be moved here shortly. 

The Novelty Steel Wheel Co., with a capital stock of 
$500,900, has been organized in this city. A plant 
costing $100,000, having a capacity of 30,000 wheels 
vearly, will be erected at once, but it will ne located at 
Washington, some twenty odd miles from this city, that 
town having offered special inducements. Washington, 
Pa., is a natural gas town, and is the county seat of 
Washington county. 

The Phenix [ron Works, of Meadville, Pa., under 
date of the 17th inst., writes us as follows: ‘“ We are 
building an addition to our machine shop building 
100x40 feet, in which will be located our blacksmith 
shop and erecting shop, all of the present building, 
inc uding space now occupied by blacksmith shop and 
office, will be thrown into the machine shop proper. 
We have been obliged to get more room and put in 
additional machinery to keep up with our orders for 
our new automatic cut-off engine. We expect also to 
increase our boiler shop facilities in the near future, as 
we are now crowded beyond our present facilities. We 
ire also building a new uffice and drafting-room, said 
building will be 25<50. Ali the above will be substan- 
tial brick buildings.’”’—[Iron Age. 

Alex Laughlin & Co., engineers and contractors, of 
Cleveland, O., report under date of Oct. Ist, that they 
have contracted with the Ohio Iron Co., Zinesville, O., 
to erect, equip and place in operation at their works, 
one regenerative gas furnace with working hearth 7x18 
feet, together with the artificial gas producers necessary 
to operate the same. They have also closed contract 
with the Lake Erie [ron Co.,of Cleveland, O, to erect a 
furnace with working heath 7x14 feet, fur heating iron 
for their nine inch train; and have just completed two 
furnaces for the Kaoxville [ron Co., Knoxville, Tenn., 
and two for the Beifont [ron Works Co., Ironton, O., 
which are workiog in a very satisfactory manner, and 
are accomplishing a saving of over 66 per cent. in the 
quantity of fuel used to heat a ton of iron. 

On last Monday, one of the most difficult feats in cast: 
ing Bessemer steel ever attempted was accomplished by 
the Pittsburgh Scee: Casting Co. This was the pouring 
of the stem post of the war ship Miaioe, now being 
built at the Brooklya Navy Yard. The post is of a 
peculiar shape with the two arms measuring respectively 
26 and 13 feet, portions of the casting being 42 inches 
thick. This heaviest portion is to act as a ram when 
forming the bow of the vessel. ‘To fiil the mould 11 
tons of steel were required. The stern post and rudder 
for the Maine will be cast at the same place. The 
former will weigh but little less than the casting made 
the other day, while the rudder will take about 14,000 
pouads of steel. Lurger castings of Bessemer steel have 
been made, but the peculiar forms of these make them 
particularly liable to unequal coatraction and conse- 
quent throwing out of proper shape. After the regula- 
tion tests required by the Government shall have been 
applied, the casting will be sent east on a car built 
expressly for the purpose, and arrangements will be 
made to cast the other pieces, At this writing the 
casting is still in the sand, but it is thought that it will 
stand the tests.—[ American Manufacturer. 





INDIA as a food expurting aod manufacturing country 
is making rapid progress. Her exporis have increased 
from $17,500,000 in 1834 to $440,000,000 in 1884, and a 
large part of this growth has occurred siace the opening 
of the Suez Canal, which materially reduced freights to 


purpose of manufacturing automatic regulating valves, European ports. 
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CLEVELAND BUSINESS DIRECTORY. 


BUSINESS DIRECTORY. 








Boltand Nut Works. 


‘Vs HOTCHKISS & UPSON CO. Manuf’rs. 
Machine, Plow & Elevator Bolts, Coach 
ws. 














PUMPS AND HYDRAULIC MACHINERY. 


Send for new No. 19 Catalogue. 


27-37 Ovid St., SENECA FALLS, N. Y. 


60 Barclay St., NEW YORK, 





Cutting Keywa: 





jaso ROMEO, 


MORTON MANUFACTURING CO. 


MANUFACTURERS OF 


Morton’s Lightning Keyway Cutters & Key Makers 


s and making Keys from @4 inches long down to the 
smallest work, with accuracy and rapidity. 
Send for circulars and description. 


MICH. 





“CONDIT, FULLER &CO., 
PiG & BAK IRON ° 


A®2 WATER STREET, 
Room 23. 


} CLEVELAND, O. {21 1096 River st. cor. Main. 





CLEV: LAND ROLLING MILL CO.. 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


d Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Stool Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 


and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE 4° PIG IRON. 


101 St. Clair St., Rooms 2 to 22. 
CLEVELARD, O. 


Tuttle, Ozlebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic and Menominee 
Districts. 


CLEVELAND, O. 


WILLIAM F. JARVIS & CO., 


(Successors to Cuas. Hiwzop & Co.) 
DETROIT, MICH., 





" 





Pie Iron. 


Agents for following brands Lake 
eve Gaperior Charcoal Iron: 


Vulcan Furnace Co. 
‘Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


R.R. Co.’s brands, viz.: 
Bouth Pittsburg, Sewanee, 
Alice and Ensley. 

Brier Hill Iron and Coal Co.’s brands, viz.: 


Brier Hill Scotch, Tod, Grace, 
and Bessemer, 


Sales Agents tee for 


and Globe Iron Co., Jackson, Ohio, | 


‘eae 


State of Michigan Tennessee 


Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 


H. E. COLLINS & CO., 


QRES AND METALS, 


34 Lewis Block, 
PITTSBURCH PA. 


Sami. L. Mather Fred. A. Morse, 
Prest. & Treas. Secty. 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 








Superior. 
Rooms 4 & 5 Mercantile Bank Building, 
au CLEVELAND. O. 


| FOUNDRY COKE. 
T?-tour Connellsville Coke 
- W. J. RAINEY. 


Mercantile Bank Bldg., Cleveland 








Boiler Makers. 


“METH 2 & TEACHOUT—(Established 1667. ) 
jilers, Tanks, Stills, etc. 644 Broadway 


Bridge and Boller Batiders. 


! puck are BRIrFGcE AND BOTLER 

RKS, mfrs. of Arch and Truss Bridges, 
Roller Toke and Oil Stills. Bet. Wasson St.. 
and Case Ave. 




















Carri+ge Bolta 


"SVHE COLWELL & COLLINS NORWAY 
BOLT CO., , ~ ageemaemie of Patedelphie 
Carriage and Tire Bo 


Coal, Iron and Ore. 


NDREWS, HITCHCOCK & CO., Briar a 
Coal and Pig Iron. 101 St. Clair St. 


ICKANDS, Yang, at ghd Eh Iron Ore an 
___Pig Iron, Cor. Bank aud Superior Ste 


ANGER, A.1., wholesale Scrap Iron, 
173, 175 & 177 Merwin Street. 























File Works, 


[ Soustey FILE WORKS, A. & H. Gough. 

panf’rs of Files and Rasps, equai to tne best 
Engl sh file. Old files re-cut. Ail kinds of Job 
Grinding. Office and Works, 38 Columbus and 
38 Winter street 13 























Foundries 
FA°OFLEe 4 00. , Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 


AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 














Machine 
Nos. 426 to 432 Broadway, 


© 








Foundry Facings. 


LEVELAND FACING MILLS, og ll 
Facings, Cor. Scranton & Carter Sts. 21 





Rochester, N. ¥. 


OOD-WORKING MACHIN go 
for Catalogue. J.S. Graham & 


1 LEASON Linke A manufr. a ‘Snikie- 
ists’ . Planers, and Pat. Gear 
Dressing Machines. 10 “Brown's Rac. 


Struthers, UO. 





Send 
48 














oe Ee BROS. & CU., manufacturers vo: 
nealed Common and Refined Sheet 
eg and Superior Quality Shingle-Bande. al 








65 to 73 Central Way. | 


Hi Mechinery WM. & SON, Rolling Mill and | 
castings. Rolls a ee. 


ALEX, LAUGHLIN & 60, 


Engineers and Contractors, 





WavE BuILpINe, CLEVELAND, O. 


Wil! contract to erect, equip and place in opera 
tion Rolling Mill Plants of every 
descripti..n. 


oe. Regenerative Gas Faornaces 


—AND-— 


Artificial Gas Producers. 


A Special Feature. Estimates Fur- 
NISHED ON APPLICATION. 





Walkers Tool Holder. 


For holding drills and reamers 
for lathe week. Prevents break- 
ing or slipping. Can also be used 
or <p reeming 
holes by hand, and tor 
reaming holes under dril! 
cr in a ~ Fags hold- 
ers in ase 
Ouble handle, when require ae 
Watker Mfe. Co., CLEVELAND. rf) 













Hardware and iron, 





] INGHAM, WM. & CO., Hardware, Iron, | 


Nails and Metals, 148 and 150 Water St. 
(ean ROLLING MILL CO., manu- 


nrers of Steel and Iron Wire and a 





Tire. 





YHE EBERHARD MF’G CO. manfrs of Car-. 


riage, Wagon and Saddlery Hardware. 25 








Hardwood Lumber, 





Menus & BARRISS, dealers ia all kinds of 


Hardwood Luinber. 130 Central Way. 51 








Lumber. 
hE, WILSON &CO. 





Waaionie lumber 


dealers ine & hardwood), ro d dressed 
yaeer, timber, lath, shingles, ~— “tT congo 








Machine Shope. 


NORD, GEO. A., Machine Shop, Wood and 
Metal Patterns. and hxperiment a Mach- 
inery and General Jobbing 15% Frankfort St. 














Steel Stamps and Steucila 


‘LEHARTY, J. H. 
it Seals, Stencils. 92 Seneca street 


BUSINESS DIRECTORY. 











& Co., Kubber Stamps, 
se 


New “PRINCESS”’ Tricycle. 
J. A. Weston & Co., Mfrs. 


34 LOCK ST. - - SYRACUSE N. Y. 
Catalogues & Discounts to the trade. 


Also Manufact- 
urers of 
—PATENT— 


Steel Wheels 
\ 


for the trade. 









NDREWS & AUST 


LECTROTYPE 


feel NCRAVING co. 











Akron, O. 
cNEIL, J.C. CO., steam Boilers, Heavy 
Sheet Iron Work: &c. Repairing promptly 
execu 





r YAPLIN RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Stock, 
ete. ig 


\ 


street. 





EBSTER, CAMP & LANE MACHINE 








Alliance, O. 





Pittsburgh & Wheeling Coal Co., 


Miners and Shippers of 





OHIO STEAM COAL AND COKE. 


| Mines on the Cleveland, Lorain & Wheeling 
Capacity, 2,000 tons daily. 

| Office, 29 Mercantile Ban Building, 

| CLEVELAND, O. 

Lake Shipping Point, Lorain, Ohio. 





E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig fron 


AND METALS. 
CLEVELAND, OHIO, 


H. P. Hussey. 
HUSSEY & POMEROY, 


'Exclusively Pig Iron, 
Sipons Foundry and American Fcotch 


irons for steel purposes. 
Room 57, Grand Arcade, 


Geo. H. Pomero”. 


Cleveland, O- 





Ores a builder of Engines and 
Machines Also + obbing a and Repairing. _ 








Columbus. 0. 

CG ITY BOILER WORKS, manf’s of Stationary, 
Portable, and Locomotive Steam Boilers. 

All work warranved. Borger I Bros. & Co. 








Canton, O. 


OVELTY IRON WORKS, Mill Work, Shaft 
ing, Engines. Imperial job printing preset 





ete. 





Hinckley, O 


[SHAM Ww W.S. Tines cans : of every description 
large job lots special prices. Correspondence 
solici 8] 





Meadville, Pa. 


(uRRY & CO. general jobbers in Castings, ot 
ell kinds. 48 











). H. OUTHWAITE & CO. 
Exclusive atteution given to 
Lake Superior and Menominee Rang 


iron Ore. 


CLEVELAND, OHI. 


| rons, Gray Forge and Bessemer 
| 
| 
! 


YUNTO?L 


ELECTROTYPE 


POUN DRY, 
B99 SHERIFFS 77 ANDO) 

















Manatield, O, 





\ 7 ANSFIELD STEAM BOILER WORKS, | 


a Man’frs of Steam Boilers, Oil and Water 
Tanks. and all kinds of Sheet Iron Work. 








Niles, O. 


WEEVES BROS., Manufacturers of Boiler 
Tank and Sheet Iron Work, etc. 54 


co., Founders and Machivists, 12 — 














~ a STEARNS 
auswne se, SILENT 
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ee Cusine? 


ws 
Ci JA 


@ . 
— FINEST FIM SHED, 
; a LATEST. 






wy 





- “Bs 
SOLD Cikhtog film es, 
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T oo 5 c C.ST EARNS &Co. 
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Te Dhaisy Patent Natural Gas Burne» 


For all kinds of Sto4es. Furnaces, and Open Grate. 
Will produce more heat than any other burners 
ever made. Manufactured by 


Harmon,Ci bbs &Co., - 





Corrv, Pa- 
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fa | little under. that of the previous one. 





Grice oF Lron TRADE REVIEW. 
CLEVELAND. O.. WepnespaY Evenina, October 3, 1888. 


lron Ore. 


Dealers report continued and pressing inquiries for 
ores, the demand being equally strong for Bessemer and 
non-Bessemer orer. They could get considerably more 
than the advance in freight if they had any ore to sell, 
The demand is of a healthy character, coming mainly 
from furnace-men who put off buying until they had a 
chance to see whether the pig iron market would hold 
up. They are now convinced of the steadiness of the 
market and that the advance is perfectly legitimate. It 
is a significant fact that several ore men,after being com- 
pelled to decline jurther business, have been asked to 
give prices for an all rail haul to Ohio furnaces, and peo- 
ple in a position to know say that if the price of pig iron 
continues high, this wioter will see some all rail ship- 
ments. The objection to handling frozen ore is overcome 
by permitting the ore to freeze before loading. In such 
an emergency, ordinary gondola cars could be used, 
bringing down ore and taking up coal. Coke is getting 
scarce and will soon advance. 

Pig Iron. 

Very little can be added to what has been said of this 
market. The demand for forge as well as foundry 
irons is very active, and furnmacemen decline to accept 
even large orders for long future delivery, without 
special inducements. The market is altogether in favor 
of the furnacemen, but mill men, who could have bought 
their material for $3 a ton less than they are paying for 
it now, are anxious to buy, and report a large business. 
Bessemer irons which, up to within a short time, were 
plentiful in stock, are very scarce at this time, and com- 
mand good prices. The consumption remains enor- 
mously large, taxing to the fullest extent the stacks now 
in blast, and still further reducing the already largely 
diminished pig stocks. We quote, f. o. b. Cleveland, 
four months : 


CHAROOAL PIG IRON. 
Lake Superior Charcoal all num bers.......s+ ..--....-05+ 


BITUMINOUS AND COKE IRON. 


weed 00@24 50 


























No. 1 Bessemer 

No. 1 foundry, all lake ores 

No. 2 same 

No. 1 foundry, lake ores, with cinder mixture 

No. 2 same . 20@ 

No. 1 silvery, native Uhio ores 

i red sh 16 70@817 20 
No. 1 gray forge, aes ort 7 

No. 1 gray forge, ni RE 
No.1 | menjonn ie Sooveh (Biack Se REC 17 76@18 20 
Wo, 8 AmRGUeRG ee ee re irkinesncsenccsecnens 16 70@17 70 


a ai Iron. 


The slump in steel rails continues, and Western mills 
are about to close down, having filled their orders. 
Shapes are still in demand, but here, too, a falling off is 
noticed, owing to the advanced season, and the soon-to- 
be-expected cessation of building. Bar iron is a trifle 
firmer in tone, selling full up to $1.70, and common 
sheets are quite scarce in any quantity, the miils declin- 
ing to engage their output for any considerable lot. 


Scrap Iron. 

Old American rails continue to be offered freely at 
$25, but no sajes are reported at that figure. Scrap 
dealers claim that no cheaper prices will prevail this 
Winter, owing to the fact that the railways will have no 
more material to sell. One dealer claims to have sold 500 
tons of No. 1 wrought scrap at $22.50, but no such tran- 
saction can be traced. Wheels are plenty, selling at 
$20.00. 

Hardware. 

The trade in shelf and heavy ware is excellent, and 
jobbers are preparing for the greatest Fal] business in 
many years. Cut nails are dull, at $1.85 for iron, and 
$1.95 for steel. 

CHICAGO PIG [RON MARKET. 


Reported for the Iron Traps Review by Rogers, Brown & Co., 
. Backman, Resident Agent. 


Except for quite an activity in Lake Superior char- 
coal iron, the pig iron trade at this point would have been 
called quiet, or even dull. Several large contracts for 
that kind of metal have been made, however, and prices 
for them are correspondingly firmer. Shipments on 
former orders are going forward rapidly, and most of 
the consuming interests seem to be prosperous, if the 
large amount of iron melted is a fair indication. 

DETROIT PIG IRON MARKET. 
Reported for the [row Traps Review by William F. Jarvis & Co. 

While the market has shown no signs of weakness 
during the past week, the volume of business has been a 





The deniand for 
50 to 100-ton lots has been up to the average, but nu 
very large sales have been made. Car wheel irons are 
in the best demand, and more inquiries are received for 
high numbers than is usually the case, thus showing that 
old car wheels are scarce, and what few lots are « ffered, 
are held at from $1.00 to $1.50 per ton above price of 
regular brands of Lake Superior charcoal. Witha 
quiet bnt firm market, we quote as follows (Oct. 1): 

Lake Superior Charcoal, all numbers, $20 00@82050; Lake 
Superior Coke, all ore. $197,@$20 25; Lake Superior coke, 
cinder mixed, $18 50@$19 00; Standard Ohio Blackband. $19 To@ 
$20 25; Southern No. 2, $17 75@8i8 Southern Gray Forge. 
$16 Be $16 75; Southern Silv ery, $17 0v@$17 50; flag g One 
(Ohio) Silvery, $18 50@$19 00; Old Wheels, $29 50@ $2 

CINCINNATI PYG IRON baton 

Reported for the lron Trapz Review by Rogers, Brown & Co. 

The market has shown a better tone during the week 
just closirg than it displayed last week. There have 
been but few buyers in the field and not as many in- 
quiries as is customary; but the few have been large 
ones, and several considerable blocks of ivon have been 
quietly closed in. Necessarily, these have been for de- 
liveries scattered into the future, as the sold-up condition 
of most furnaces render it impossible to make any large 
sales for early delivery. Prices are firmer than a week 
ago, but no change to be made in quotations. Prices 
given below are on the cash basis f. o. b. cars Cincinnati 
(Sept. 29): 

Hor Buast Founpry.—Ohio and Southern Coke. 

$17 50@$18 50; Ohio and Southern Coke, No. 2, $16 50@$17 ‘50; Onis 
and Southern Coke, No. 2%. $15 50@#16 00; Ohio Soft Stonecoal; 
No. 1, $17 0U@$17 5U ; Ohio Soft Stinecoal ‘No. : $15 50@$1€ 00 ; 
Mahoning and shenango voy: $17 50@$1850. CHaRrcoaL 
Lron eee Rock Charcoal No. $21 00@82z2 50; Hanging 
Rock Charcoal No. te $19 5u@$22 00 Tennessee and Alabama 


Charcoal No. 1, $18 50@$19 50; Tennessee and Alabama Char- 


coal No. 2, $17 59@$18 00. Fore@s—strong Neutral Coke, $14 75@ 
$15 00; Mottled Neutral 


Coke, $13 50@$)375; Cold short 
Coke, $14 50@$1475. Car Wee. anp MaLLEeaBLe—Southern 
Car PO) pons $0 00@25 00; Hanging Rock Cold Blast. $22 00@ 
$25 00; Lake Superior Malleable & Car W heel, $21 W0@$22 00. 


LOUISVILLE PIG IRON MARKET. 

Reported for the [non Trapk Revisw by Geo. H. Hull & Co. 

The market has remained steady during the past week. 
Sales of iron in smail lots have been made, with no large 
transactions to report. I1tis thought, however, that 
during the next two or three weeks, the market will be 
more active, and that prices will slightly advance. Old 
rails continue active at $24, and vld wheels at $21. It 
was thought that the trouble in the South, over yellow 
fever, would curtail the production of pig iron, but 
furnaces have continued to run steady, and the output 
has been fairly good. We quote as follows (Oct. 1): 


Southern Coke, Foundry, $17 00@#1800; South- 
ern Coke, No. 2 Foundry. $16 00@$1650; southern 
Coke, No. 2, ‘iS $15 50@ $16 00; feneing Rock Coke, No. 
1, Foundry, $817 25@$1775; Hanging harcoal, No. 1, 
Foundry, $21 00@$23 25; Southern Charcoal. No. 1. Foundry, 
$18 00@18 50; Silver Grey, different grades. $14 50@$15 25; South- 
ern Coke, No. 1, Mill Neutral. $14 75@$15 25, Southern Coke, No. 
2. Mill, Neutral. $13 75@314 75; Southern Coke, No. 1, Mill, Cold 
short, $14 25@$!4 75; Southern Charcoal, No. 1, Mill, $15 75@$16 50; 
White and Mottled, different grades, $13 50@$13 75; Southern Car 
Wheel, Standard Brands, $23 v0 @$240); Southern Car Wheel, 
other brands, $19 25@§21 25; Hanging Rock. Cold Blast, 22 25 
@ $25 25: Hanging Rock,Warm Blast, $}9 25.@#20 25 


ST. LOUIS PIG IRON MARKET. 

Reported for the [zon Trapk Review by Rogers, Brown & Co 

We have to report a rather quiet market. Sales have 
been light, and on the other hand, there has been no iron 
torcing on the market. A few offers for attractive 
qualities made at concessions failed of going through, 
indicating a firmer feeling at the furnace end of the 
line than most buyers, at least, anticipated. We quote 
for cash f. o. b. St. Louis (Sept. 29): 


Charcoal Four.dry— Southern No. 1, $18.50@$19.50; Southern 
No. 2, $18.00@$19.00 ; Missouri No 1, $17 00@18 00: Missouri. 
No. 2, $16.50@$:7.50. Coal and Coke Irons.—Southern No. 2, 
$17 00@ $18 60; Ohio Softeners, $18 %@2i 00. Mill Irons — 
Southern No. 1, $15 00@$16 50; Southern No, 2, $15 00@16 00; 
Missouri, $16 00@16 50, Car Wheel & Malleable Lrons.— South- 
ern. $20 0@24 00; Lake Superior. #20 50@21 50; Connellsville 
coke East st. Louis, $445; Connellsville Coke, St. Louis, 

4 60. 

PITTSBURGH PIG IRON MARKET. 
Reported for the Iron Trapr Revirw by A. H. Childs. : 

The market remains in sub siantially the same condi- 
tion as at date of last report. Stocks in manufact- 
urers’ hands appear to be diminishing, and there is con- 
siderable inquiry for iron for November and December 
delivery, but buyers, asa rule, are slow to make vcon- 
tracts at present prices, being inclined to believe that 
values will depreciate, while on the other hand, furnace- 
men are well sold, and decline to make concessions in 
order to effect sales. The indications are favorable for 
continued active business. (uotations are rc I} 3 


Pra Tron. —No. 1 Foundry, $17.50@818.50; No. 2 Foundry, 
$17.(0@$17.50; Gray Forge, $16.50@$i7.00; White AF Mottled, 
$15.00@$16.00; Cold Blast Charcoal. $22.00@$28.00; Bessemer. 
$18.50@$19.00; four months. 


—— 


INO. ty 


The price of Durham blast furnace coke, at the ovens, is 
93.3d. to 10s. This is equal to $2.22(@$2.40, and is there- 
fore from 1.22c to $1.40 above the present price of Con- 
nelisville furnace coke. The price of Durham foundry 


coke is 10s. 6d. to 11s. 6d., equal to $2.52@§2.76, or 


$1.27@$1.51 above the price of Connellsville foundry 





coke, 


eee > 


WORKS, 








TO ERECT MAMMOTH 
The nearly unanimous vote of last Friday, at Jackson, 

Mich., (more than 12 to 1) in favor of purchasing’ the 
Geo. T. Smith Middlings Purifier buildings, and thus 
affording that great institution a convenient oppor- 
tunity to secure room to enlarge according to its strength 
and to enable it to accommodate future demands, is a 
compliment of the most substantial kind and indicates 
beyond any peradventure the cordial feeling existing 
in the city toward it. It is also gratifying to Jackson 
and serves to promote the general feeling of good-will 
that the Purifier company decides to remain here rather 
than to accept a very large and generous bonus to trans- 
fer its plant farther west. The details of the new works 
have heen and are being pretty thoroughly discussed by 
Mr. Smith and his lieutenants, and it has been decided 
that twenty-five acres will be needed to meet the re- 
quirements of the new plant. The location has not been 
determined on, but the new buildings as at present pro- 
jected will be three in number, two of one story in 
height and 1,000 feet long, and one two stories in height 
and 600 feet long. When fully completed with all the 
machinery and paraphernalia appertaining to such an 
immense manufacturing concern, it is expected the cost 
will not fall much short of half a million dollars. As 
soon as the details and necessary arrangements can be 
perfected work will commence, and it is probable the 
buildings will be ready for occupancy by the first of 
»January next. Should the purchase of the Purifier 
works, as now seems probable, bring here another large 
and wealthy corporation employing two or three hun- 
dred men, the city will certainly have reason doubly to 
rejoice over its bargain, and will have accomplished 
results which will impel it a long stride ahead in 
manufacturing prominence and prosperity.—[Merchant 
Miller. 


- 
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Old and New Engineering. 

One of the oldest engineering projects in the world is 
now gradually approaching completion, and the work 
will probably be finished during the coming year. This 
is the canal through the Isthmus of Corinth, in Greece, 
which was first planned some 25 centuries ago, and on 
which work was actually begun under the Emperor 
Nero, so that over 1,700 years will have passed between 
its beginning and its final completion. As finally exca- 
vated, the canal will be four miles long, with a depth of 
eight meters, or sufficient for the largest vessels which 
usually navigate the adjacent seas. 


It was expected that the canal could be opened about 
the close of the present year, but the engineers have 
decided that to secure permanence, and to avoid contin- 
ual obstructions and expensive dredging, it will be nec- 
essary to build retaining walls on a section of about 14 
miles long, where the excavation is through a light, 
sandy soil, which cannot be made to form permanent 
banks. 

The total cost of the canal will be about $9,000,000, or 
$4,000,000 more than the original estimate. Some 
doubt is expressed as to the possibility of levying suffi- 
cient tolls on the commerce which is likely to use the 
the canal to pay interest on this cost. 


The work, it is stated, has been very substantially 
done, and the cost of maintenance will probably be very 
light. It has been carried out ugder the direction of 
French engineers.—[Railroad & Engineering Journal. 

AS S82 

It has been discovered that a large portion of Utah, 
is underlaid with a stratum of water, which may be 
reached by boring wells from 100 to 200 feet. The wells 
flow so liberally that one of them will water five to six 
acres thoroughly. The desert is literally “made to blos- 
som as a rose.” 











LIST OF PATENTS. 





Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 


Reported expressly for this paper by H. T. Fisher, 
(late Ex. U. S. Patent Office), Patent Attorney, 34 
Blackstone Building, Cleveland. 0. 


BEARING DATE SEPTEMBER 18, 1888. 

Boiler cleaner. steam, J. 8S. Roake, Brooklyn, N. Y. 

Boiler furnace, W. W. Sutcliffe, New Orleans, La. 

Bolt cutter, D. J.Sligh, Kingston, Pa. 

Casting horseshoes. flask for, . I. Freeman, Warren, 0. 

Iron, manufacturing wrought, a D « ‘hapin. Hyde Park, III. 
Metals, material for cleaniog and polishing, J. Dean, Cleve- 
an¢ 

Nailing machine, A. 0. Carmen, Pottorvilts, Mich. 

Tubes, mechanism for making seau less, K. ard M. Mannes- 





mann, Remschied, Prussia, Germany. 
Zine from the vapors or fumes arising in the 


rocess of zino- 
smelting, condensing metallic, EK. Walsh, Jr., St. 


uis, Mo 
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iRON TRADE REVIEW. 











$60| AMERICAN GIANT DYNAMO. }$6C 


Electro-Plating and Electrotyping Machines 


IN ALL SIZES, 
FROM $60 UPWARDS. 


Cheapest 
and Best ix 
the Market 


- > F Headquarters 
for everythings 
in the Piating 
and Polishing 
ine. 


NICKEL 
>L ATING 


AND 


‘olishing 
Materials 


ZUCKER & LEVETT CHEMICAL CO.. 


ESTABLISHED 1863, INCOXKPORATED ,1881. 


SOLE MANUFACTURERS & PATENTEES, 
Works: 538 to564 W. ~ixteenth St. Office: 36 to 40 Eleventh Ave.,New York, U.S.A. 





The ECLIPSE 


COPYING APPARATUS 












One thousand copies in 
b'a-k. No special ren, no 
peci+] paper, no stencil Te- 
qni-ed. ‘Ihe * Eclipse’ re- 
> produces the na'ural hend- 
W. iting so exceedingly faitao- 
ful that in mort cases 
**Keolipse”’ circulars have 
been t»ken for ordinary 
writien letters. Specimenr 
aud circul.rs on applicati« n. 
FEtix F. PAUS & CO, 


698 Broadway, N. Y. 


MANUFACTURERS 


— WILL——_ 





Sind it to Their Advantage 


TO OBTAIN OUR PRICES FOR 


CATALOGUES, 
COMMERCIAL PRINTING 


AND 


STATIONERY, 


IN QUANTITIES TO SUIT THE 








Lwoxreest Demands. 


Cleveland Printing & Publishing Co., 


Lithograph Building. CLEVELAND. OHIO. 


















EZEROULES, 
THE GREAT STUMP AND ROCK 


ANNIHILATOR. 


a bec 


Stamp before s blast. | Fragments after a blast. 





STRONGEST and SAFEST EXPLOSIVE 


Rmrnown to the Arts. 


= POWDER, FUSE, CAPS, 
Electric Mining Goods, 


AND ALL TOOLS FOR STUYP BLASTING, 


FOR SALE BY THE 


HERCULES POWDER COMPANY 


£0 Prospect Street, Cleveland, Chio. 
J. W. WELLARD, Manager... 





The Van Nostrand Science 


SERIES. 
(Smo, Green Boards. Price 50¢ Each. 


AMPLY ILLUSTRATED WHEN THE 
SuBJsEcT DEMANDS. 

No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By RK. Armstaong,C E., 2d 
| sane with an Essay on High Chimneys; by 

D 
gas 2 Steast Boiler Explosions: by Zerah Col- 


urn 

No. 3—Practical Designing of Retaining Walls; 
by athe Jacob, A.B. 

No. 4—Proportions of Pins used in Bridges; by 
Chas Benuer, C. 

No 5—Ventilation of Balistagss by W. F. Butler 
Kdited and Enlarged by Jas. Greenleaf. 
2d Edtion 
o. 6—Un the Designing and Construction of 
Storage Reservoirs; Arthur Jacob, A. B. 

No. 7—Surcharged and Different Forms of Re- 
taining Walls: By Jas. S. Tate, C 

No. 8—A Treatise on the compound Engine: by 
John Turnbull, Jr. 2d Edition. With Additions 
by Prof. S. W. Robinson 

No. 9—Fuel; By C William Siemens, D.C. L., 
to which is appended the Value of Artificial 
sas ~ Compared With Coal; by John V ar- 
ma. 

No. 10—Compound Engines; Transtated from 
the trench of A. Mallet. With Resuits of 
American Practice, by KR. H. Buel, C. K. 2d Ed- 
ition 

No. 11—Theory of Arches; By Prof. W. Allan. 

+o 5 Ye Taeory of Voussvir Arches; by Prof 

« 

No. 1 13—Gases Met With in Coal Mines; B 
J.J. Atkinson 3d kdition. Revised. To oie 
is added The Action of Coal Ducts. by Ed. H 
Williams. Jr., E. M. 

No. l4—Friction of Air in Mines; by J.J. At- 


kin 

No. 1s—Skew Arches; by Prof. E. W. Hyde, C. E 

No. 16—A_ Graphic Method for Setring vere 
Algebraical Equations. by Prof. 

No. 17—Water and Water Bupoty:’ wg Prof. WwW. 
H. Corfield, A. 

No. 18—sewerage and Sewage Utilization; by 
Prof. W. H. Corfield. 

No I—strenth of Beams Under Transverse 
Loads; by Prof. W. Allan. 

No. 2)}—Bridge m4 Tunnel Centres; by John 
B. McMaster, C. 

No. 21—Satety I by Richard H. Buel,C. E. 

Be, 22—High Masonry Jams; by John B. Mc- 

aster. 

No. 23—The Fatigue of Metals Under Repeated 
Strains. with various tables of results of exper- 
iments. Krom the German of Prof. Ludwig 
Spangenberg; with a preface by S. H. Shreve. 

No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theury of the use of Robin- 
sons Supesegreny: by Prof S. W. Robin-on. 

heery and calculations of Continuous 
Bridges; by Mansfield Merriman, ©, KE. 
o. 26—Prac:ical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 
No. 27—Un Boiler Incrustation and Corrosion; by 
Rowan. 

No. 28—On ‘Iransmfission of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theory and Use; translated 
from the + reuch of M. Leon Pcuchet. 

No. 30—Terrestrial Magnetism and the Magnet: 
ism Iron Ships; by Prof. Fairman b egere 

No. 31—The Sanitary Condition of welling 
Houses in Town and Country; by Goorge E. 
Waring, Jr. 

No. 32—Cable Making for Suspension Bridges, as 
exemplified in the construction of the East 
River Bridge; by Wilhelm Hildenbrand, C. B. 

Re, op Masepaies of Ventilation; by George W. 

after 

No. 34—Foundations; by Prof. Jules Gaudard 
C. K.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel! 

No. 37—Geographical Surveying: its | ses. Meth- 
ods and Kerults; by Frank De Yeaux Carpenter 

No. 38—Maximum Stressesin Framed Bridges; 
by prof, Wm. Cain. 

No. 3s—A_ Handbook of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical telegra- 
pher; 2d edition. 

No. 40—Transmiss'on of Power by Compressed 
Air; by Robert Zahner, M. E. 

No. 41—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 

No. 43-Wave and Vortex Motion; by Dr. Thom- 
as Craig, of John Hopkins University. 

Bo. fe~ Teshine Wheels; by Prof. W. P. Trow- 

No. 45—Thermodynamics; by Prof. H. T. Eddy. 

No. 46—Ice- naking Machines; from the French 





of M. Le Doux. 











No. 47—Linkages: the Different Forms and Uses 
of Articulated Links; by J. LD. C. DeRoos. 

No 48—Theury of Solid and Biocet Arches; by 
W m. Cain, C. 

No, 49—Un the Motion of a Solid in a Fluid; by 
Thomas Craig. Ph D. 

No. 50—Dwelling Houses; their Sanitary n- 

srostice and Arrangements; by Prot. Wm. ai. 
rfield. 

No. 5:—The Telescope, its Construction, &c.; by 
Thomas Nolan. 

No. 52—Iwmaginary Quantities: translated from 
the French of M. Argand; by Prof. Hardy. 

No. 53—In .uction Coiis: how made and how used 
3d.edition. 

No 54—kinematics of Machinery; by Prof. Ken- 
nedy; witb an mn = om a by Prof. Thurston. 

No. 55—Sewer Gases; De Varona. 

No. 56—The Actual Lions Presvare of Earth- 
work; by Benj Baker, M. Inst C E. 

No. 57—I neandescent Electri- | ights: hy C-mpt- 
Th. Du Koncel and Wm. Henry Greece ;2d 
edition. 

No. o6-- The Ventilation of Coal Mines W. 
Fairley, F.35.5. 

No. 59—Railroad Economics; or Note with 
Comwents; by 5. W. Robinsen, C. E. 

No. ob—strengih of Wrou ght-iron Bridge Mem. 
bers; b: Kobinson, C. E. 

No. 61—Potable Water, and the Different Meth- 
ods of Detecting Impurities; by thas. W. 


o" lkard. 

No. 62—The Theory of the Gas Engine; by Du- 
a Clerk. 

No. 683—Hvuuse Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard: 2d edition. 

No. 64—Ele. tro-Magnets; by Th. Du Moncel. 

No. 65>—Rocket Logarithms to Four Piaces 
Decimals. 

No. c6—1) momo Biguixte Machinery; by Silva- 
gun P. Thomp 
No, ét—Hydrauhe Tables; by P. J. Flynn, C. E 

No 68—Steam Heating: by Robert Briggs. 

ee Vhomieal P.iobiems; by Prof. toye; 3d 
editio 

sthglot enT® Materials; by M. P. E. Ber- 

el ot. 

No. 71—Dynamic Elec’ ricity; iene Hopkin- 
son, J. A. Schoolbred and &. x 

No, 72—Tovographical durve oo y Geo. J. 
Specht, Prot. A. 8. Hardy, John B. McMaster 
and H. F. Walling. 

No. 73—Symbolic Algebra; or the Alashen of Al- 
gebraic Number:; by Prof. W. Ca 

No. 74—Testing Machines; their a Con- 
struction and Use; by Arthur V. Abbott. 

No. 75—Kecent Progr ss in Dynamo-Electric 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 
Thompson. 

No. 76—Modern Reproductive Graphic Proces- 
ses; by -Lieut. Jas. 5 Pettit, U. 5. 

No 77—Stadia Surveying; the theory. of Stadia 
Measurewents; by Arthur Winsiow. 

No. 78— The steam Engine Indicator, and its use, 
by W.B Le Van 

No. 79—The dren of the Earth; by Frank C. 
Roberts, C. E. 

No, 8J—Healthy Foundations for Houses; by 
Glenn Brown. 

No. 81—Water Meters: Cc ‘parative Tests of 
Acourady, Delivery. etc. Wustinctive Features 
of the Wor hington, Kenneuy. Siemens and 
Hesse Metors: by Ross K. Browne. 

No. 82—The Preservation of limber, by the use 
of Antiseptics; by Samuel Bagster Boulton 


No. '43—Mechanical Integrators; by Prof. Henry 
S. H. Shaw, 

No. 8i—k low 2 W, ater in Open Channels, Pipes, 
Conduits, sewers, etc.; with tables; by P. J. 
Fiynn, C. E. 

No.8 —The Luminiferous ZXther; by Prof. D 
Volson Wood. 

No, 86—Handbook of Mineralogy: Determina- 
tion and Discr:ption of Minerals found in the 
United “tates; by Prof J. WU. Foye. 

No. 87—Treatixe on the Theory of the Congtres- 
gen of Moticoidal Ublique Arches; by John L 

ulley. 

No. +l lle and Girders. Fraction! Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: “~~ Manufacture 
Properties and Analysis; by Lieut. John P. 
Wisser, U.S 

No. ipo ilecary Ry as Applied to the Gyro- 
scope; by Gen. J G. Barnard. 

No. ¥i—Leveling: Barometric, Trigonometric 
and Spirit; by Prof. I. OU. Baker. 


LATE ADDITIONS. 

No. 92—Petroleum: its Production and Use; by 
Boverton Kedwood. F.C. F. 

No. 93—Notes peat Od Recen Practice 
the Sanitary DPrainave ot Buildin £8: with mem 
oranda on the rig of Plumbing Work; by Wm. 
Paul Gerhard, C, 

No. ¥4—'lhe ent of Sewage; by Dr C. 
Meymott Tidy. 

CLEVELAND PRINTING AND PUB. CO., 
Cor. Wood and St. Clair Sts.. Cleveland,O. 

«+* Copies sent by mail on receipt of price, 












































































































































































































































































































































































































































































































































































































IRON TRAD 
CLEVELAND WHOLESALE PRICES pe Maden 
sess « | Regular List Bright Wire Goods. 6 rs) 
HARDWARE. a .—Henis’ self TS ep Grain Cradles. ‘ 1 
valli Dee den 9 10 xl is 40&10@50 Hana) 
An ° 1 es— 
American. vils per Ib. is ckets, are i ot 50 550 650 a steel Orowbars. Per doz re vey or ‘Taam Latghee. 
Wrights... lots dis W@2045 nolad 10 at #2 15 12 at $3 00; ns 08 m, steel points ’ ® Ib at : nee ecsdeceed “4 mi 118 1s 
Anvil Vise and Drill Bull R ‘ Curry C named domes min, pat em ggan 1 59 ais eox10 
. pillexs Falls Co. $8... . ee Humase - on. Beckley & & Co.’ —— ovaseet dis 70410 as Pattern witeeeg Jap’d ware Dro} La dice Wits ies * W dow toc 700 n 
y ptihes and Bits dis 25 | Hardware Con white ng eo don. i066; dis 25 Born $0: Be plate es... we. 5 OS Pin 2" 
Comm on tubers ickd bits ° - i os - Table eet Cutlery. Burface on chest. ASU EMER 8 dos $1 ai dig = 
ro Gale Ct a ee ( 

R Rook's Douglass Mfg. Oo --.- Gast benap. towne , inc 3 ae net | Lifting: dis 70 
Russell Jennings’ and bits, ma ri Cast teat “joint. Ra Biel wrt rary Pmboned gilt. g Collars. Saw and plane 10 sesaweees eeeens -eeeseseesces «dis 7€ 
Targe, $26 ts, Clark's * "3 dsnemes $18; ret cont narrow th dis 30&10 — and D wcssesneserens ns snseveren wma 
Hollow Augers, Ives ee onan oe Loose jol a seeee. Ceo ports T Door Sprin dis 40 Hickory 1 dis : 

o Augers, Bonney 8 Adjust. Tis 35410 | Loose joint, jav............. ...- sscssseosseeeeeeee eto Gein (Col Rod, regular size sa Hickory trmer J noe rma assort......@ a erat 
_. ais 400 | Loose pines Eee rs weeremnrn srs ois list April 19,3888, oto 10 | A diet firmer chisel, assorted. ® aros $3 00 | 
jase a ol &10 Drawing ehionsi «35-4 8 Socket fi er chisel large.. we, gros 00 Ss 
at bin. hoe ay athe Slated tips ~~ 66 E10 A Oa : id dletown........ i ue dis75@75. " ag of Sah 7, assort =} gross i S 
Ship AUgers... ..nscccceveressees 0 Wrought. fa gat steel — aac tine 76634410 | Adjustable handle... .csccccscscccsssses wane yt sseerneenee ¥ fod“ day 
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Rowler & Co., Cleveland......00.......sccescossssaseress a 
Bingham, Wm. & Uo, Cleveland............. 10 & ly 
Bick ord Drill Co., Cincinnati, RE 1 


Colwell & Col’ins Norway pat Se. Cleveland. 10 
Cty Boiler Works. Columbus, O ........... -.seoves 
12 
Clevel.na. vrt’g & Pub’g Co., Uleveland.. 2&e 
Cleveland Wheel & Foundry bach Cleve- 
and . 18 
Canton Well Driller Co., Can 
Chapman, G. L.. A 
Cooper, C. & G. Co.. 


OOROe Cone ne te newers: ceeeee 





10 
, Clevelani... 1 


Cleveland & o-onerative Steve Co., Cleveland. 17 
Chester Steel Casting Co.. Chester, Pa ........... 19 
D 

Dalliba, Corrigan & Co., Cleveland. 
Vaus, Felix F. & Co., New York.............cscccees 





Enterprise Boiler Co., Youngstown. 0... ........ 20 
— passant pe & ee Co., 


+ tetereereevcsees 


itz immons, Wm. & Son, Cleveland. aenebancats j 
Fabrice Fire Hose Co., New York .................. 
Fisher & Wilson Co. oaremne. niabesiesemninatie 18 
Ford. eo, A., Cleveland.................. 0 
La. 2. T.. Ceyv-ha...................... 19 
Fleharty, J. H. & Co., Cleveland...............cc000 10 


Gump, A. W. & Co.. Dayton, 0... 
Garry Iron Roofing Co. Cleveland. 
Gage Mecrine W orks, Waterford, 
Gould E & _Mberherdt. Newark, N. 












Graves, L 8. & Co.. Rochester, N. ¥. 2 
Gleason. Wm. R- chester, Op cease . 10 
Garvin, E. k. & Co., New York.................... 19 
Goulds Manufac uring Co., Seneca rele. N.Y. lo 
Graham, J. 8. & Co,, R« chester, Re Sas 10 
H 
H-tchkiss & Upson Co,, Cleveland........ cabinenehe 10 
Hercules Powder Co., Cleveland...................0. ~ ae 
Hoppes Man: facturing C»., Soringfield, O...... 10 
Harm: n, Gibbs & Co., Corry, Pa... ...........sccsee 
Hughes Bros. Steam Pump Co., Gleveland.... 2 
Hu-sey & Pom-roy, Cleveland........... ........000 
Hariford Steam Boiler Inspection & Insur- 
ance Co., Hartford, Conn... ......ccccesee-cee . 
Horton Manufacturing Co., Ft. Wayne, Ind. 19 
’ 
Tndustry File Works, Cleveland... cvesececeres 10 
[ron Clad Paint Co., Cleve'and ..................c0000 
Ivison, B'akeman, Vay og & ve cuted cere. 4 
{:ham, W.S., Hinkley, 0.. 
J 
Jarvis, W. F. & Co., Detroit, Mich...............0. 10 
Jones, E. H. & Co., Cleveland............ccccssssseees 1 
Kilby Mavufacturirg Co., Cleveland.............. 1 
Kranz, Fred, Sandusiy. Q.........0 cccccccssessseccees 19 
L 
Leggett, M D. & L. L., Cleveland...............00 1 
Lane, Bodley & Co., Cincinnati. 0.................. a 
‘ odge, Davis & Co., Cincinnati, O...............006 19 
Laughlin, Alex, & Go., Cleveland....ss0e, ssccccoee lt 
loyd & Griffith, Erie, Pa.......c.0.  _-coorssescecessee 19 
Laialaw & Dunn, Cincinnati, 0.........-...0...00. 18 
Leonard & McCoy, New York........0....-.eseesene0. 14 
Mi 
MeNeil, J.C. Co, Akron, 0... 


MeNurt, Cc J, Ashrabula, O. 
M-My!ler Manufacturing Co., Cleveland. 
Mugler & Kraus, ‘ leveland.. 
Morton Manufacturing Co., Romeo, Mic 
Martin & Berris, Cleveland... oueb anh 
Muller Machine Co., Cincinnati. 0. 

Machinery Manufacturers’ Association, Cleve- 





land. uc cakatie 
Mowowan, “John H. Co., Cincinnati, 0... 
nt 
Niles Boiler Works, Niles, 0.........0...c00+00 ae 
ovelty [ron Works, Canton, VU... ER, 
National Safe & Lock Co , Cleveland.............. 20 
°o 
Outhwaite. J. H. & Co., pvetons... heasteielaaa seas 10 
Osborne, J. ¢., UVleveland.. cunilischscuake a 
P 
Pittsburgh & Wheeling Coal Co,, Cleveland... 1¢ 
Phoenix Iron Works. Cleveland........ececcseessesees 
Powell, ¥. & Co., Le Tri ineccsnensasenpeohanet 1 
Pope, E. 6. Cleveland.. senna: an 
Pickands. Mather & Co., “Cleveland... ine 
Presley, C. H., & Co., Cleveland.................... 18 
R 
Reeves Bros., Niles, 0O....... 10 





Rainey, W. J. .. Cleveland...... 
Reynolds Bros., Columbus, 0. 





Rochester Machine Tool Works, Rochester.,... 





Reliance Gauge Co., Cleveland..................... 4 
Sword, P. L. & Son, Cleveland .....cso..sseeceeeeeees 18 
~mith & Teachout, Cersand cidenidianeonadbiin 10 & 20 
Sharon Boiler Works, Sharon, Pa....ccescse. 


n, Pa. 
Schleicher, Schumm Py on Philadeiphia, Pa. 
and Chicago, Ill 
— & Bierce Meauinataring ae 


Sykes Iron Roofing Go.. “Niles, 0. 
sebastian, May & Co., Cincinnati, 
Shepard, a RE Cincinnati, 0. 
Sanger, A. I., Cleve and....... 
Schaeffer. R. J . & Co., Dayton, 
Su.omers Bros. & ate ‘Struthers, 0. 
Stearns E.C & Co ‘Syracuse 














seeeeneescecces 


N.Y 1 
Springfield es , he at Wheel Co., Spring- 3 


field, Mass... 











Tod, Wm. & Co., Youn . 20 
Taylor & Boggis Foundry Co., Cieveland........ 10 
Tuttle, Oglebay So Bo ROWOUB ING. <censessncesseres 10 
Taplin, Rice & Co., Akron, O..........-c.csssesssooes 10 
Thornton. a’ F., ine  cacaaientnaiainesperuie 10 
Tyler, W. S. Wire Goods Co., Cleveland......... 2 
U 
Universal Radial Drill Co., Cincinnati, 0...... 1 
Union Electrotype Foundry, Clevelaz d........... 14 
Ww 
Weston, J. A. & Co., Syracuse, N, Y.............. 10 
Witherow, } *P., Pitts NE TR ici cs conseddienghe 2 
Webster, Camp & Lane mee hine Co., Akron, as 10 
Weber & Lind, Clevel>nd ion 
Worsv ick Manufacturin Co. “Cleveland....... 19 
Walker Manu acturing , Cleveland. bvbeviee 10 
Y 
Young & Locke, Titusville, Pa...............s.sseesee 2 
Zucker & Levett Chemical Co., New York... .. 
For Sale. 


6’’x10”’ peel PERG Foot Power Print 
ing, Feey do good work. Address J 
, care Iron Tete. Review, Cleveland, 0. tf 





For Sale. 
10 | OP with OF DUNN’S HOISTING MACHINES, 
th over 40 foot of ¢ as new; 
-apacity, 600 tbs. Address , care Iron Trade 
Reyiew, Cleveland, tf 





Furnace for Sale. 
GOOD Charcoal Iron Furnace, in Michigan 
For varticuiars address E. C. Pope, 31 and 
2 Wilshire Building, Cleveland, O. tf 





For Sale Cheap. 


A NEW No. 4 INJECTOR, never been 
used. Address Jones, care Iron Trade 
Review, Cleveland, VU. tf 





For Sale. 
E HAVE RECENTLY PI™RCHASED the 
Cleveland Iron C».’s Rolling Mill plant 
on Carter street, and have for sale any_or all the 
appliances belongivg to ode ae Favorable 
prices will be made to pure 
CLEVELAND Ru LING: MILL co., 
Room 12, Nat’! Bank B’ld’g, 
Cleveland, - Ohio. 





Please mention this paper. 
Don’t be Humbugged. 


ENGINEERS ! Sprt fe Rumbeages 


D. Flue Cleaners to give Steam the most perfect 
spiral ~ Sg entire length of tubes, and do the 


best w 
CLEVELAND FLUE GLEA ‘ER MF’G CO., 
2ly 74 Frankfort St., Cleveland, 0 





Dapanr’ Spang 2397 


Auto- 
will effect a saving of 75 
vestigate their merits. 


r cent. ra tt > 
RESCEN G. CO., 
OLR VELA ND “pik 


FOR SALE! 


To Steam Engine Builders, Shop Rights and 
Licenses to Build and Sell the 


Quin r 
Automatic Shaft Governor. 


Patented Feb. 22, 1887. 


Address LEONARD & McCOY, 
118 Liberty St., New York 

















vay Yawk Wve vr. 
a2 Wilsrure e Bidigs Senda) 
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NEW HAVEN, CONN,, 


Machinery for 


Straightening & Cutting Wire, 


———ALSO FOR 
‘General Hardware Manufacturing. 
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—— et pth 





wo COONS eer Ye eee 


nwoooce 
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amesge & Beckley . 
8S. & W. Tinners’ Cutting 


IRON TRADE REVIEW. 








Locks, Bolts, etc. 





























Pulleys, 





P. & F. Corbear, Locks & Bronze Goods. OE ID cep eiciecoveenionipaitsinttite, discount 60£10 
Door locks, knobs and latches...........0+000++ ie © is 60 savanned iene: = Son ee | 
Bocutopeons sad kere Ccawnontnn i 68g Frpmmned |, EERO AR -discount 60410 
roa me pai = roel ohn teh tet die 6 apanned Clothes bi Scteteicoceces discount 60&10 
od pulls, [opp brome... dis Gol | 60 | Cistern, best makers...............2..0..... s 50@10460 
Hutte, penal e br s 60&10 | Pitcher spout, best makers...dis did lu@ouRIOnIO 
Butte, Cronas pienel dis 60410 | Pitcher spout, cheaper goods... dis 70&5@70.X10&5 
Store door locks and latcnes.............s. d is Gude10 Punches, 
andles.. dis 
—- oor yt genuine ‘bronse.. “dis 60810 Saddilers’ or ty bases @ doz. good quality. 65@75¢ 


shutter hinges, bronze p dis 70 
Flush bolts, genuine LAS REISS i 
Shutter knobs, genuine bronze... Ati 
hutter bars, genuine bronze..................5 
Sash lifts. genuine bronze 
sash pulls and plates, genuine bronze 
Push plates, genuine bronze............ 
Drawer pull genuine bronze...... 
Letter box plates, genuine bronze 
Barn door locks 


Lemon Squeezers, 
Porcelain Pe iniscctsrsccecuaitee 8 doz fad dis 25435 | 
moe @ doz $3 00. dis 6 
0 ME sccmsiaberasaines* ¢0-ceeeenna 


8 doz $2.50 
The ene ei @ dos $650: 2, 0S SrA, OE, wis 
uittle giant... . dis 50 























See nee eeeeee een eeeeeeeeereeeeeeeeeneees 





see eeeeseres 


nee- oes 


6 nes. 

Cotton Chalk............ 

Silver Lake, Braided, V_ 30, $6.00; No. i “Ht; 
No. 00; No. 3, $7.50 ® gross... is 25 


Masons’ Linen 
Wine nN © 18, $3.75; No 19, $3.25; No. 


dis 40 




















Mallets. 
Hickory «; anise cieiiie me dis 2010 
RACES SEIN dis 2 &10 
pemeld "Bock tue pees aeblpens cele 
Hickory... ptaeaate «is 30 
“Mattocks. 
Regular list... dis 60@6045 
Meat peas 
Dine tSae 4 1 
Wy $14.00 $17.00 $19.00 $36.00 dis 48 
Draw CutNess 0 
Each........ $00 $75.00 $80.00 $25.00 400.00, 
Woodruff’s (P S & W) per doz No 100 No 150 
$15 $18dis 45 
Hale’s—Nos. 11 12 13 
$27 $33 $45 dis 70 
Bin teers siseaseioen cots cataperecdenscotaccets--vepacens dis 334% 
Mincing Knives, 
Am. (2d quality), @ gro, 1 blade, $7; 2 blades, $12; 
3 hehe Be iicsnteseenscocivereessintoiemncescgsne tebe t 
Smith’s, @ doz. single, $4 50; double, $6 50 


dis 40 
Money Drawers. 


k FN CEES atte Ses Sa LF Se $18 @20 
To nBbiiaaes Gates. ms 











Stebbins’ pat : 70 
Stebbins’ genuine ..... dis ¢ 10 
Stebbins’ tinned ends dis 40&10 
Lincotn’s pattern......... s 663410 
Scoville.. RTE RG TRS. $7 45&10 
Natlis (wire) 

List Duly T6Q UOT 2-5. 05s. scessscsessecoes sesscsecse secs: dis 70 
Standard Penny Nails,#@keg card rate 


Car lots... 2 6 
Less than car lots, $2 7 


uts and pie se 8g 





Size of bolt in......... ye Ls % % 1 
SqUREB. ccccntscionatnns 8< 5% ah 38% 346 
Hexagon * tee 1134 8 6 6% O14 
ABNGEG.. crvevessecicens oe -9-0 B Av, 
In lots less than 100 ths, @ th add Vite tb xes 
add 1c to list 
Nut Crackers, 
Table (Humason & Beekley M Ping D  chioaial is 40 
Blake’s pattern...............cseseer oz. $2 00, dis 10 
Quaker BRR occes<sicccssviannabsidsensinscessacetees $5 00 net 
Oakum 
Gosergmant -onineienitnegtaaiaaieietlinas einiseansanoue by » , 
avy sesune sot CRE TERETE c 
Navy .. ae ® Ih 6840 
Oilers 





Zine and Tin new list dis 60410 
Brass and Copper. mew he = 50 
Malleable (Hammer? 3), “No. TL $3.60; N 

No. 3, $4.40 PB dos...........ccccerecceees ‘is 10@ 10816 


Packing, eile a 





Boston Belting Co .. 

American Packing. . nati 

Russia Packing............ 

Tee Rien  FGeeett se vinncascssscsinisevevsccnecencinnanetenncaad 
Pencils, 

Faber’s Carpenters’ .....s00..-.0.00000 high list, dis 50 
Faber’s Round Gilt....................000 @ gro $5.25 net 
Picks, 

Rellread, TF | Serer $12 dis 60@60£5 

. 6 to 7 lbs... or .. $13 dis 010@6045 
Pinking I aie: 
BD OS ...ccccsssecsees ae .. 65c. net 
Pistere Nails. 
Brass head, Sargent’s list.... a 50 10410 
rass head, combinat? ‘n list. aia 8 5N&10 
Porcelain head Sargent’slist, dis............ “SNR IOEIO 
Porcelain head, combination list...........dis 40410 
Plane Lrong. 
Sandusky Tool C_ 4.... ie 


Pliers and Nippers. 





Batten’ ‘ Totgnt RES . HE a ii ..dis 40 

all’s Pa ompoun ver tti ippers, 
No. 2, 5in., $13.50; No. 4, Tin., #21 2108 

Doz d 1, 20410@89% 

7A) eet Ee ee ie >} 
is 


‘Nipper 5 
6 per cent. dis 10 


Plumbs and Levels. 


Standard list dis 70410 
dis 70&10 


dis 10410 











Haroke Diggers Sciuohasbothnniouk doz. $15 00 @ 916.00 

CNN i a ec doz $9.00 

Venaaan’ 8 Hollow Tube Post Hole............ $12.0 
dis40 

Potato Parers. 

White Mountain.............cccssses B doz y ey or 

Antrim Combination................csceeesses oz $8.00 

Hoosier . re $13.50 


Pruning Hooks ‘and ‘Shears, 
Disston ¢ combined Pruning Hook and Saw 





Pls OUR ce ee Se 
isston’s Spraning Hook........... ¥ doz $12.00 dis 25 
Pruning Shears .....,....ssc0s000 doz 3.75@$4.00 net 








is 50 
ay nny at eas dis 50k 

ys oz. $1.44, dis 55 
“Raila. 


Sliding Door, Wrought Krass......... @ th 35e dis 20 
Sliding Door, Iron, Painted... ® foot 6c dis 4010 








Rakes, 
Cast Steel is 65 
Malleable ais Sas 
J.B. Torrey Razor Co......0...cccccscccssovocascocese! is 20 
Wostenholme & Butcher............. $10 @£...dis 10 
PRUE WONG sacitevaia tisscee ik cdcini oes eas 50 net 


Rivets. 


Iron, Thousand, list November 17 .. onsee 28 50 
Iron, Ordinary, Cooper’s Bloch and Carriage, 
list Sovetunes 27 


















Squares, 


Steel and iron . 
Nickel plated... ots 
Disston’s try square and T bevels .. 
Winterbottom’s try and miter........ 


Steelyards, 















7 dis 70@10475 


«dis 30&1C 








4 
Zine, 
in c, cask........... ‘ sees Sisbtid osseeseve 6% 
dig 45 | 12S ODED... rrceereen sevens ree seneeeees cesaress Oy 
LEAD. 

















dis 40£10@50 | Bar. 2 
Stocks and Dies. Ae ORTON | Pipe, ® b.. 
Blaeksmith’s sig 35 } Sheet. % t.. 
“ Lightining ’ screw blate _... iF | Chilled Shot ® bag 25 ibs . 
Stone. Lasse ME 
Hindostan. No. 1, 6¢; Sesox: 4440; Slips 9c Os Siceasissc TAL. 
Washita Stone .. oa pansakce 1, B th 20) Aliens.. 
purkey on Stone..............4 to 3 in.. ee ty i Excelsior... jsoshehbdbacs 
askew Gites, “ *00@ 1.50 Satie ot Sa 
Washita Slips No 1... in sraise | W- 3. Genuine 
Washita No 2 stone.. « socelbonmanpieiassr ane Pisiciblstai 
PFERMAAS BOO: asics isscicceysccs pecs sopoot shskobnckees 2. Lake Ingot.... ka 7 
Stove Boards, Arizona.. Ree TUSEN BNE 15% 

TAR D codiccacss \evubiish babes skcule <asalsves (5? bnlchebdigidimivastins 70 
Oxidised... “5 IRON AND STEEL. 

‘Shovels ‘and Spades. Flat Bar 
Ames’ list Nov 1 1885 to 4 by 5% to linch.. 
DORR a cocigkcsckctondos setncavewsss to 6 by to 1 inch............ 
Hussey & Binns, rail road geet b 1% to 2 inch 

Stove Polish, ff _& SRSRRGR 


Joseph Dixon’ s 
Gem ......... 


Gold medal 










































































































Radic eeeeibinlebintapuind elias odnesetaiada is Rising Sun 
Copper .. Oe vevccsecscceccceccscs dis 50 Dizow’s plumbago ‘ 
Hee Rods, ‘ 
Stair, Brass...........scsscses cesses sssesesseseseeeeeis 2542 | Lothrops’ Brick and Plastering 
Rollers. Reed’s Brick and Plastering............0 0.0.0.0... 
Barn door, Sargent’s list, .............. dis 60£10&10 | Disston’s Brick and Plastering... 
Acme (Anti-Friction)...... - dis 55 | Brade’s brick NE 
Rope. Tacks, Brads, &e. % to 1% inch... 
Manilla. % inch and ove’..............sssseesseeeee ¥ i ats 225 
Sisal. % ~ and ona. Liunstadbnpabeneteniadares pre ee os ene: fee © Ssvploment Jan- . Ieeicavoe rercrsancineganenncorres tH 
Rules. American i iron carvet tacks all kinds dis.7274810 debs Shcinbinsnans bette ssecteheg@auntnniianicc.. "3.05 
ON oi pi Soacicaccloccchoenas carpe B ALD KINGS. creer, meee renee 2>g@ Halt 
wood Sad I discount 80@80410 Swedes Iron carpet tacks all kinds .......... Tieei6 Oval and Halt Round. 
ron. Swedes iron tack8.........--ecsccesseessesmevessersed 744&10 | [26 to 3 inch 295 
From 4 to 10 Ibs.. ....--per 100 Ths 3¢ | Swedes iron Upholsterers’ tacks............... GTIGRIO | TO 80 PE csevvececcscncrcnascomasnccntien eneasenet 5 cca 
EE SEIELEED OF ILIA TIO @ doz$9 net | Tinned Swedes iron tacks..............-.-.00. 674610 | % to 34 "305 
Self-Heating, Tailor’ -® doz $18 net | inned Swedes iron Uphcisterers’ tacks ....6 3 8335 
Mrs. Potts’s Irons, ..... 0? «dis 4016 | American iron cut tacks .............. 0 ereeene4 85 
Enterprise Star [rons.............-0000. Jigoou nt 4¢&:0 Copper tacks Hea Ban 
Sach Weichts Copper ae and trunk nails... bg a. 
* 1s Clarnr BOm OBIS cs cosecccbag. o--vece i and 5-16 inch....... 
rE WOE acs kcrcccinch edeaccataetins Sciasaied $22 .50@$25.00 | Finishing nails. . and 5-16 inch.. 
saws. Hungarian nails and miners’ tacks... and 5-16 inch... 
Disston’s Circular...........cssccscescesceess discount 45 Gimp and lace tacks..............cseeeesneersees “ by and 5-16 inch... 
Trane s band panel. rip anon | [Pe eer a atatiareesbesbcotuiva Hoops. 
= amplon <u a r foot Cen ee eee en eee eeeree 
W. ME Cr Thin Baci.-re.. @ft 24s | BbRed trunk and clout Walaa oe ye 205 
‘pst Frames. RA NEUE 0s sak onacsiots cesses cadsboknkconamicads 60410 1 . No. 19 Ae en ma 
ite, VAR, ccsosisin <aatisnisscessssacs ® gross $12 00 | Common and patent brads... 25 No. 20 eens? 
Red, polished t pom ® doz $1.50, ...... is 25 | Tinned capped trunk nails SN SAR eS ae "3 05 
Saw Sets, Sewers. st ey is “S370 18 8 15 
Aiken’s Genuin $12.00, din 80 £10 | Snes. Japaned & Epeced. tit Jan 99 lee and 1% Nos. 18 to. 18.777" 33 
Morrill Saw Sets No. i $15.00; No. 3 and 4 $24.00 and 44, Nos. 19 and 20.0777" 
= died ‘Poveco Gutter. Sad i Nos a ng 
Scales. Enterprise Mfg. Co ‘eaniction sind dis 20210@30 and 1%, No. amen Te 
Hatch, Gounter. No. 171 aes yo 1 Traps. ° Fos. % ~ 4 seenee + ane ae oS 
atch, Tea, No. 161..................0 02 %6,.75@ 0 . ss. canine beiatbeaer ica baa ER ¥ 
Chatillon’s RR i ta tates SS dis eet ceca onsemtnepvoosabupeceneaetnieesiedilld a iD ; Hos — wd WD...ssseresseeerrevevssseseeeeeseeenne 325 
Family Turnbulls.............ccccs-ssseree dis G30 OO, OUD oi cresnesessesenetees ..-l5¢ % doz holes | %: No. 30" BS ese eR eee cease: 3 35 
le Beams, List of January 12,1882 Delusion, mouse................0. “1 gross $18.00 dis U5 | j “16. Nos. 13 to 18 3&6 
Scrapers dis 50410 Tra. om Lifters. 
Adjustable Box Scraper (S. R. & L. Co. - Wollensak’s Patent..........00.-..cce0.s00 . dis 50 
a assccessicbsteiplicbacen chile heidansdienetane 40.410 Twine. BC. P. 
Box, 1 Handle @ doz $4. on rn 10 | No. 12, Flax Twine, 
(RECA REART ELE Be BS ATSIC Ry On dis 50410 | No. 18. 


Screw Drivers, 
Stanley R. & L. Co.’ 8 Varnished Handles dis 65&10 
Stanley R. & L. Co.’s Black Handles......dis 60410 











Sets Interchangeable................ PS doz $38.00 dis & 
screws, 
Wood Screws—List Jan 27, 185. 
Flat head iron...........ccccsscsseosseee ssoee .~d3701S6 
Round head iron............cessscscessseeaes . dis65 |": 2 
Flat head brass....... is 65| “fh 
Round head brass dis 9 f Eg 
Flat head bronze ..... 200: | FS 
Round head bronze 60) aS 
Machine, flat head, iron. -»-dis 55 
Machine, round ent pale Ries Se ea Me 5%. 56 
Bench and 
nch, iron . scecseees at LO 
Bench, wood, beech, per ‘dozen #2. <a Siveshaniiacaial 
Boneh, WO0d, RICKOTY...cccccscecccovecsccccccesseeees 20 & 10 
SEI SEI aciesconsennschenssenonnnsion aiden eneeenaicens 2&10 
NE EEL dis 6634@70 
Coach, patent gimlet point............ 66760607545 
Sa ad ioe atetinaenaabeaabbenbainebabh ohecnemeaainn 25£5 
SS SERIES SA Se 6634410 
saw Tools 
Ring? pees iciescevtericenstntnens @ doz sets $6 00 
Shears, 
American (Cast) Iron... ad dis75£10 
PTUNING ..... ...ee0008. See Pruning Hooks and Shears 
.arnard’s Lamp Trimmers RPE Sk P doz as. 00 
EE TNR EEE OR OO E &2 
Seymours List, Dec. 1881.................. : ae So kinks 
Seymours Tailor’s Shears... ase 18s 33% 
Scroll Sawe. 
Lester, complete, $10.00.........0....cseeseresseees soe i 
Rogers, complete, $4.00. ............. e 
Sheaves. 
Sliding Door R. & E. listDec 18, 1885... dis 55az 
Sliding Door, Patent Roller... is 6041042 





















Sliding Door, Pat’nt Roller, Hatfield’s......... dis 70 
Sliding Door, Corbin’s Anti- FrictionDec. 18, 1885 
dis 60&2 
Ship Tools, 
A A A RR ah ek dis 20 &5 
Shovels and Tongs. 
i a Se 50£10&5 
Ree 
Sievegr 
Metallic, new list........ 
1ctor... 
Flour sifters< Hunter. 
omet... 
Slates. 
een Sees 
Spoke Shaves. 
Lron......006 
WwW 
Spoke Trimmers. 

BOBBY’ Becccocccccoscreeccoccescescossccces ® doz $10.00 dis 60 
PME di nissnenetscisbabibebinentines B doz $9.00 dis 204£10 
Spoons, 

Mae iiet: BOOS ccccscsiceisscntisdsibesnitessecem dis 70410 
Britannia. id ..-dis 50 
Rogers Bros, ....+.+. hichsenensnndan das dectentekinens tbe dis 50410 





No. 36, “* 9 
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2Piy Hemp, 4 and Si i Bahis enist Twine) te 
tee vas , , etacsaemicne oe 4 
Cotton Wrapping, 5 Kalisto bb... 15@ 164 
Vises. F 
oe en SOLE WIRE TAREE: SABE napeern 50&'0£5@60 
yg RRS Se RK . discount 20@25 
REE IE ICE LE TE * 20 &5@ 
Stephen’ SE REE ik Seah Se 
Saw Filers. Wentworth’s .............0..cecc000 dis20&£10 
RRR ay 334410 
Washer Cutters. | 
Guith’s Patent .. om dog 6. te: dia a | | 
ohnson’s is 
Penny’s......® doz Pol. $14 00; Jap’d. $16 00, dis 55 | ins to ~ ad ¥ to om in 5 aauaaieeeseaenetene 2 
Appleton’s....cccessecerseeceensene $ doz $16 00, “dis 6010 Tio 84 wun MS 12. 2 
puna once Nm aaa paead 0 19 by Nos. Il and if. omenemmnmnete 53 
$in., $2.00; 10 in., $2.59; 12 in., $3.25 % and 13.16 by ¢ “4 o 1 
Wire. New List Jan,18.1884 4 6 
Brass and OoppeP.........sccccessscoscoccceses discount 20 fe 
Bright and ‘annealed, Nos. 0 @1s . “distoapen 723 
Nos. 19 @ 26.....ds 7244@7: 
o " Nos 36 ee Lie do 
Coppered Nos. 0 to 18, market list... 
Galvani Nos. 0 to 18 dis w 
Tinned market EG TE 00 BB woscens cecvesbscene “ds fie | agon Box Tron. 
SE EE SR TENE oer. < is 
Tinued Broom Wite........-ccccseco dist@Tass 78 inch: UNSI°4 OMe BY N08 Tad cae 
Annealed Fence, Nos. 8 and 9............s0000. i877: inch, “ “ “ Nadi +) 
Annealed Grape, Nos. 10 to 14.........-....+.. dis 75 $3 inch, “ “ “ 423 ~~! hewn, 3a 
Stubs Stee! Wire regular............... $6 00.@tb dis30 | “4 *"°"- BORA NO weve 35 
W rencnes. e 
Coe’s genuine, Cash it 10 AAYS..cccmce.--+eeeees B5 & 3 | NO. 10 t0 4. .cecseve censeees 255 
Girard Standard............cccccoccsosse seats TINE BOK MD 21 vos ccncvsccniasceapeseesuichanainnns aibepsdoonssians 275 
A eR IEE, cuter sins eyiaieiiinsacesesd discount 75410 | No. 18 to 21 eee f. 
A” RC RE TRE 2 dis 55410 & 3 | NO. 22 t0 24.....rererevsereree 295 
Bemes & Call’s Combination...........00-..sse00 25&10 | No. 25 to 26 . 806 
Donohue’s Engeneers’............sses--ereee wed fo 27 pedioohensennabanecasabenees $i 
TINNERS’ STOCK. Iron Boiler Plates, 
‘Tin. Tank, +4 inch and heavier... 45 
Banca .. ‘ } Market excited 8 ne No 1. “ ‘ 4 
BOEING scice vaccenbacseutnbsoveteotenn and advancing. CH Flange “ 6 
SPRTIGD, cncctntedisccee potecenicsese w= (Quotations. only Extra Flange oo eee memadanptotacines 4 05 
SOOT. cxtuictinsossenksentveielsccotiaann on application. Solid Fire Box, a. or ovastataneen 419 
Spelter. 
PRE cans: eee Steel Boiler Plates—1.4 in. and heavier. 
Charcoal Tin Plate. *onk 2 55 
IC 12x12 225 sheets.... 838 05 
IX 14x20 112 sheets 30 
IC 10x14 225 sheets f 
TC 2ux28 112 sheets id $4 45 
IX 10x14 225 enevts sotdesibesinconneilil eeadnned 7 35@* 00 


TX 12x12 225 sheets .........-.+..0.--esesereeee» 
For each miditional X add $1.90@3.00 


Coke Tin Plate, 






P 90 inches wide. 
25 | 90 to 96 in. wide...... ARPES SS 

96 to 100 in. wide. 
10u to 104 in. wiae... m 
WOE Bo TES Wh. Wi iccscncssasbcctibeckdacencchas tossed special 








IC 10x14) Best Ordipary American Cast Tool Steel, 
TO TAX20 J .naseoveessssenrernsecerreres 6 0 ROUND, SQUARE AND OCTAGON. cts. 
Solder. - to 2 in. inclusive............0+s000 PSO EA ..09 
a hit Oe te Ph ates canttabioen sidisiiigles 
No.1, Refi et ko ees se ms a 7-18 £084 and 294 to Bi nl 
to 4 in......... 
Bingham... semarns eceoneces spplication. | 575 en ae scainsinee 
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IRON TRADE REVIEW. 











TRAVELER’S RECISTER. 
Standard Time. 












Revised March 6th, 1888. Central StandardTime. 
N, Y. C. & St. L. R. R,Co,—* ‘The Nickel Pilate.” 
EASTWARD. ARRIVE. perart| EASTWARD. | No.5, He, % No, 9.*|No 13° 
Buffalo Passenger................. 10 de 4am 7 45am 110 Pu 460 pm| 7 45 PM 
Chi Passe biccechevvecees GLUE AUR. cetneaetinrene 8 41 2 645 |100: 
Local Freight... eva oe 40pm 5 4am 06 230 610 le 45 
WESTWARD ARRIVE. purane. 9 22 247 623 (1115 
Chicago Passenger “ 6 Sa 937 | 303 |640 (|1140Pu 
Fostoria Passenger............... 48ou 451pm 55 820 6.8 3104m 
Local ik ccitinshsaventouan pm 550am 0 10 3 40 715 322 
ae = ver peer ‘cont 7:40 a. 11 00 432 8 08 40u 
m.; 1:4 1) 53 447 
Ruclid. Aosommodation departs 6:24a. m. 12:10 1220 pm °3 tte 5 15% 
a. m., 5:06 p. m. 1240 553 705 am| 7 05 
All trains daily, except Sunday. M i 20 635 7 8 d 62 
6 35 
DEPART. | Valle June.ly.| 2 20 735 855 8 55 
New York Express 74am New¢ umberl’d| 2 23 748 | 910 9 10 
New York Express 140p m | Snerroasviue...| 245 | 800 1925 | 925 
Alliance & Akron Accom.... 9 AA am 32pm] Leesville...) 252 8 08 9 40 9 40 
aereeme Accommodation... am s 5 00 p m/ Bowerston....ar| 258pm| 8 15pm | 950am| 9 50am 
Night Express...............-000+ *SS0m phd hag Gamal Dover....| 281 ew 
fara all other trains daily except Sunday. | yoy Comerst’n| 3°28 
Mt. Vernon & Pan Handle Route bridge. ...... , ‘3 
& C. Ry. Co. ARRIVE. DEPART. acksburg ..... 
amen. 0 Col. & Cin. “Piyer” 640pm  810am| Manetta......ar! 715 pu 
Akron, (3 Co. & Cin. Night 730am 800pm| WESTWARD.|No. 6. 
Akron & "i Columbus Exp..... | > 4 - ; 40 p | Marietta ...... Iv) 6 45am 
_4kron & Orrville Accom...... 82pm Macksburg ...... 756 
The 8 p. m. train runs dail sii Faiinan Cambridge... 923 
palace sleeping cars attach All other trains | New Comerst’n/10 23 
Saily except Sunday. Uanal Dover.....|11 04 am 
Erie Railway. 1 23am) 345PM/ 5 55 ami............ 
Depot. South Water St. and Viaduct. 132 3 55 St penaieeates 
pence, 1140 | 410 | 610 
N.Y. & Pitts. Express 15 58am % Bam NS2 |45 | 62 
Fast N.Y Y. & Pitts. Express.*10 65 a m °3 00 pm ao Tos UTS 
Mah. Acco on.. 16 40am )105 =| 550 | 800 
Pittsbu Le > Reggae +6 Ag ¥, m "| 140 6 5 855 
Youngsto agees <véasen #11 40 145 6 35% 913 
Mahoning gi, ond Pitts Looal Leee 218 |702 | 943 
Pittsuree Expres fh 20pm Lead atie | Se co is "3 7H 
bs Sere EXxpress......-.0+ t 407 835 (1145 735 
Daily. + Daily excopt Sunday. { Daily ex- 1423 1945 [1159 | 751 
casi eniog. -| 439 |1000 |1215pm/ 806 
Lake Snore & Michigan Southern Raliroad. Fre st 4 4 1017 2 = : 4 
Arrive Ss See OR 
TRAINS GOING EAST. = from West. Toledo..........ar) 620 pu'1l 15* | 150 pu! 9 40am 


ceeeee 


Limited B 25am *2 55am 
Ret ye oa, Ee oseeen *1|Mam 
No.8, N. YB oe At Ex 7c "5 50am 
No. 26, Elyria Accom...... 45a 
N..19%, Toledo & Sandusky 


to teeeeeeereneee 


dcciadisaninins PER. GB OB. sicccacsodcianes 
ont. a... Tem 
No. 10, N. Y. & Seaten ‘*Flyer,” *1150am 
No. 12. N. Y..& Bos. Ex. *235pm *3 00p 
No.2. Ni Night xpress Kieu we 940 1% 4 p m 
0 26, CONNEAUT ACCOM. .....---.eceeeereesees 
TRAINS GOING WEST. one Tevart 


No. 1, fast Limited Ex..... 12 15am *12 15am 





d Express ‘*%2 15am 
No.8 Chi fy. via Sand'y se 1 30am 5 Gon 
No.28, Mich. Ac.via Norw’E ......:........ 5 45am 
No. 21. Toledo Ex. Non 
waik gnd Candasky oe 112 50pm 3 0pm 
1- 
Bp ot he #10 50am *10 55am 
Noo hi.Pac.Ex. via Nor’k *6 55pm *7 15pm 
cin Biya only only aes iicmmntabineine -. 43pm 
° neaut Accom..... +8 10am 


WHEELING & LAKE ERIE 


rime yy EFFECT JAN. 8, 1888, 





















































No. 26|No. 28 
8&5 am 
910 


No. 25/| Huron Divie’n. 
7 40am) 4r.. Huron .Lv 

Friese Landing 
42 710 


eset Milan 
Lv 354\Lv 645 
Ar am|"" 
Salis. sjipisbetasiatiin Yass tendinctinie 

















Daily. 

Train No. 13 leaves Telede *745p. m.; arrive 
Monroeville 12 15 a. m. a = Norwalk 1235a.m 

This road is now open through from Tolede to 
Bowerston, connec! “ith the Pennsylvania 
System for a points 

HROUGH CAR SERVICE. 

Between Toledo, Cambridge and Marietta. 
and Bowerston. 
and Akron, Youngstown and 


ttsburgh. 
“ Chicago, Akron, Youngstown and Pitts- 


M. D. WOODFORv, “JAMES M. , Fale 
Gen’! Manager Gen’! Pass. Agt. 





. .: arrive 9:20 @. m. ond 1988 b m. 

ont ions Beis wns +Daily except Sun- 
vt t Monday 

my adel = d New York Siorwee gad 

daily on No. ea eveland a 
2508. arrives Grand Cen Depot, New 
York 7 

For nA Ag information as to trains, connec- 

tions and sleepi «car berths apply at the Cit 
Tisket Offiee 229 fark St., Mercantile Ban 
building. Telephone 649. a 

L, A. J. SMI 
wnt Ag’t. Gen’l Pass. & Ticket Ag’t. 


Cleveland and Canton Raliroad. 


Arrive.—Canton, Sherrodsville and Coshocton 
9 55 a.m., 7 00 p.m 

Kent —*7 50a.m.. *7 16 p.m 

Bedford—*7:50 a.m., 1:05 p.m. 716 p.m 

Newburgh and M iles avenue—7:10 a.m.. 4: 15, 
p,m. 5:33 p.m. 

De part— 949 

Canton, Uaer'deville & Cosh’t’n—7:00 a.m. and 
8:10 p 


Kent—*8: 38 a.m. and *8:30 p 
Bedford-*8:38 a.m.. 4: © eeu ti: 10 a,m., 5:45 p.m. 
wy ed and Miles Avenue—6:12 a.m., 2:00 


Trains conan with * run daily. All others 
daily except Sunday. 
Depot at Ontario street. oon it Huron street 


Cleveland, Lorain and Wheelina. 


eniion fuga. AuaIve. 
Bada? Pee em Pm 
bee tom Fy meen onnecenduea> 400pm 92am 
Pittsburgh & Lake Erie Railroad. 
On and after Jan. 2 1888, pas.enger trains 
will depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows, 
Gentral time: 
" P. & L. E. R..R. Depart for— 
0. 


1, Cleveland, Bradford and East,..... 5 25 a.m 
No. 5, Buffalo, St. Louis, Cleveland ...... 745 a.m 





No. 5, Beaver Falls Accommodation....... 8 40 a.m 
No. 7, Buffalo, New York, and all N ew 
‘England NITE codbsacteusbedentatnacniacse 10 15 a.m 


o 


f o. 9, Chicago, Cincinnati, St. Louis,... 11 
No. 11, Buffalo Express................00-cccsees 3 
No,"13, Beaver Falls ; Aapemadeaion. a 
No. 1, Buffalo Express................csseeree “10 
Arrive from— 
No. .2 Beaver Falls Accommodation...... 5 
No.'4, Buffalo and Cleveland Night Exp. 6 
Youngstown Accommodation.,...... 4 
No8 Beaver Falls Accommodation,...... 12 
bhonpe, ¢ Fen alata St. Louis, 1 
No. 12, Butte o Ex : 
No. 14, Cincin.,St.| aoe and Cleveland, 8 
No. 14, Cleveland & Buffalo Express......10 35 p. m | 
rogittgbureh & Lake Erie trains Nos. 4, 15, 8 and 


E. HOLB ROOK, General Superintendent. 
k ‘W. JONES, Master of Transportation, 
A. D. SMITH, Gen’! Pass, Ag’t. Pittsburgh. 


Pee eeeeeerseneeseeeeneee 


SESSEaM Sys 
USPPUPPE wooTe 
BBEEBBE BBBE 


Scioto Valley Railway 
TIME TABLE. 
In effect May 27, 1888. 

THE SHORT LINE TO ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 

TRAINS GOING SOUTH. 

STATIONS. 
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es 10 235 oe 
Petersburg aa 35 
Ashland.............. 5 00 p.m!11 05 p.m 
Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 dai 
Train No. 6 takes supper at Chillicothe. 


TRAINS GUING NORTH. 































STATIONS. No.1. | No.3. ) No.5. 
Ashland .............. Ly 246a.m 4 5 35 p.m 
Petersburg ..........- 315 * 9 3 605 * 
penten pe 44 Ka 346 . . e 
Hangi ock ..... $6 °° se * 25 
Havernill lackaakecssie 346 $* 11007 “* | 636 “ 
Wheelersburg 406 ‘* (1028 ** | 655 “ 
Sciotoville... 412 ** |1033 * | 700 “ 
Portsmouth.. 427 * |1005 “ | 715 “ 
Lucasville... 449 * |1114 “ | 737 “ 

2 5 04 ‘ ll 32 oe 7 53 “ 

518 ** 11148 “ | 807 “ 

530 “ |1201 p.m| 820 “ 

540 ** {1211 * | 330 * 

635 ** | 110 * | 906 * 

7h * (1% * ion * 

720 « 136 ee 9 49 “ 

74 * 1185 * (1008 * 

70° 1318 * es © 

Valley Crossing... | 895 * | 239 “ [1031 * 
Colurabus............ ‘Ar| 820 a.m! 3 00 p.m/10 50 p.m 





“Train No. 1 daily 
Trains Nos. 3 oad 5 daily, except Sunday. 





COUPON TICKETS, by the best routes and 
to all principal points in the United States and 
Canada. can be found at the following Stations: 
Columbus, Circteville, Kingston, Chinteotie 
Waresiy Portsmouth, Ironton, A. C. 


For farther information relative to rates, con- 








M Wayne, Cia ee 


THE POPULAR ROUTE 
BETWEEN THE 


NORTH andSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND 8T. LOUIS. 


13 MER guorTeR 13 


Fort Wayne and Indianapolis 
Than any other Route. 
22 “Ni ote” 22 
By 3 HOURS, Between 
Louisville and Fort Wayne. 


Seana: © Semeneel 


Ask for Tickets 
ition 


Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all mts of connecting lines, 
EAST, WEST, NORTH AND SOUTH. 
w.w. vee S. A, WIKEL, 
Supt. ei | oe Agent, 


FORT WAYNE. I 





The Picturesaue Lehigh |% 
Valle y Route. 


Two through trains with Pullman cars at- 
tached are now run via by this beautiful scenic 
rocte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. mM. and 3:40 Pp. u., Buffalo 9:15 a. 
m. and 5:15 p. m., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
-he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’l Pass. Agent Bethlehem, Pa. 


Lpiration Reoisters. 


Manvracturers’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amounts on different 
property, amount of policy, amount of premiums. 
time of cxpiracion. etc., will be sent post-paid on 
receipt of $1.00. Or we will give one asa premi- 
um with each new subscription to the Iron TrapE 
REVIEW, price $3.00 per year. 





Address, 


Gleveland Printing and Publishing Go. 
Cleveland, Ohio. 





Detroita Cleveland 
STEAM NAVICATION Co, 


Week Days FOR DETROIT 9.00 P. M. 


Special Sunday Ni ight and Thursday Morning 
Trips, July and August. 


Four Trips FOr Mackinac per Week, 
and Lake Huron Way ports. 
All Departures from 23 River Street. 


E. B. Wuitcoms,G.P.A. T.F.Newman,G.A 





VALLEY RAILWAY. 


Depot foot South Water Street. 





ecti re and through time. call on your Ticke, 
Re on od CHER J. ROBI SON nad 





Receiver. 
Say Fe rioket Ag’t, Columincs, Okio. | 


Arrive. Depart. 

Valley Junction Mail.......... *730am *720pm 
Marietta Exprers......... woe t!10O0am T2359 pm 
Canal Dover Express ....... .. *430pm *l)0am 
Akron & Cleve. Accom........ *745pm *7 45am 

*Daily. 

tDaily. except Sunday. 
WM.THORNBURGH, R.A. CARRAN, 

mn. Manager, Gen. Pass . Ag’ te 








THE FAVORITE 


AND 


Picturesque Route 


TO 


New York, Boston and the East. 


——_e——_ 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE. AND 
THE SOUTHEAST. 

cmencaiaeGpanenntnnaen 


VUhange of time goes into effect May 20.1888. 

Central, or Ninetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 













Viaduct, as follows: 
Depart. 
No. 62, pfahoging Vol Valley Accommo .....t 640 a m 
No. 72, I wssenanbtkccacetes 830am 
No, 72, Fast Pittisbons Ex press.......... *§30am 
No. 64, Fast New York Express........... *300pm 
o. 64, Pittsburgh Expresag.................. *300pm 
0. 66, Youngstown Accommo.. .*500 pm 
o. 68, Pittsburgh Express..... T1110pm 
No. 68, New York Express....... +1110 pm 
No. 70, Pittsburgh Lace! Expres .*11 40am 
No, 74, Shenango Valley Express......... 14pm 
No. 73, Sh Valley E ‘ine 
0. enango ey Express......... am 
No. 61, New York Express. t 
No. 61, Pittsburgh Express......... seein 
No. 65, Fast New York Express 
No. 65, Pittsburgh Express, 
No. 67, Pittsburgh Express.............0... 





matter only, 
tand 


yuth-east 





ing express 
from all points 


. carries 


Mo passengers (except Monday) 412pu 
*Daily .t Daily, except Sunday. 


apne | ed the say at tong route y 
can reach Corry, E 


York OF and 
change. No 


cities. 


Bi 


be oon passe! 
nghampton. “Wew 


Sotermetints points without 


change to Boston 


and New England 


Baggage checked through to all points East. 
Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 


and at Ventral De 
Viens, | Cleveland. 


t, South 


Water street and 


Ship by Erie Exprese. 


THOMAS, 2d Vice President, 


Ol porena, © 


L. P. FARMER, Gen’! Pass. Agent, 
W.C. RINEARSON, Ass’t G. P. A 


"New York. 
Cincionati, 0 


M. L. FOUTS, City Passenger Agent. 
141 Superior Street, Weddell House, 


Cleveland, O 





Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta. Caldwell, 
town, Canal Dover, 


Cambridge, 
Canton, Akron, Cleve- 


Newcomers- 


land, Buffalo, Toledo Pittsburgh, New 


Term, ag en 
ville, Colum 


Newark, 
bus. Chicago 


Lanes- 


and St. Louis. 
In effect April 22d, 1888. 





GOING NORTH. 


GOING SOUTH. 























No. 4. | No.2. | STATIONS. | No.1. | No.3. 
955 am} 200 4m)..Parkersburg...| 245 py] l1 55 a> 
1220 pm} 6 45 ar‘etta.... ./10 15 ay} 713 
12 40 7 05 .Caywood 9 55 653° 
12 46 71l . Stanley...... 949 6 47 
100 72 Whipple...... 4 35 6 32 
110 5 Ry eee. Warner. 9 25 6 2 
123 Ge atte NIN 912 6 0S 
130 755 4... Macksburg...| 9 05 6 02. 
137 8 01 ..Dexter City...| 8 58 5 554 
141 805 |...South Olive...) 8 54 5 50 
148 7 7a atin. sestaial 84 / 5 43; 
157 820 |....Caldwell...... 8 40 5 3€ 
207 8 30 pon Valley 8 30 5 26 
217 ce. to AVS....002. 819 516 
229 8 52 oa Pleasant...) 8 07 5 04 
242 9 04 ..Byesville.....| 753 450 
300 92% ..-Cam bridge 7 36 435 
3 07 9 32 ~Oldham’s..... 7 27 427 
314 RS eee: .Miller’s...... 7 20 420 
324 950  |...Kimbolton....| 710 410 
339 10 05 .-.-Guernsey -...| 6 66 3 55 
3 47 10 12 ...Post Boy.....| 6 49 347 
358 10 23 N. Comerstown 6 40 8 38 | 
405 > i ae (me 6 31 3 29 
417 1043 ~—s|.. Phillinsburg..| 6 20 317 
422 1048 |..Black Band....| 614 312 
428 10 54 Turner’s...... 609 3 06 
438 1104 = |...Canal Dover.) 600 4m| 257 
500 1127 Jar. Vall’yJ’n. lv 235 
6 62 1135 = jlv. Vail’yJ’n.ar 2 20 
12 19 pM}...... Canton....... 130 
oS” ey eee Akron. 1231 
2 36 :. Gleveland.... 11 204 
Gee «lesions uffalo ...... 5 40 
1115em} 620 ....... Toledo........ 7 05 
Train No. 8 leaves Marietta 4 140 p 


ne 240, aa 3 00, Elba 3 


20, Macks eee 


exter City 347, Caldwell 4 25, arriving 


Cambridge 630 p. m. 


Train No.5 leayes Valley 


Junction at 5 13 p. m., arriving at Canal Dover 


535 p. m. 


Through coaches on trains Nos.2 and 3 be- 
tween Marietta, Canton, Akron, Cleveland and 
Toledo. wee connections made at Marietta 


with C., W. & B., 


M.,C. & N., 


4. & O., and Uhio 


River Packets; at Cambridge’ with B. & O., east 


and west; at Newcomers‘own with Pa 
West; at Canai Dover with L. & W 
north and equi *, Valley f unction 


a 5 


ea-t and 
andC. & P, 
with W. & L. E. an 


A. T. Wickorr, 
Gen. Manage: 


r. 


& St.L.' 


Ricsarns, 
Gen. Pass. Agt 


- 





_-s 








— Tt 


SOoerPrerrrree 


Se oeoerrrerre 
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¥4tofin 11% 
2 109.32 and \Yto7in. ninbnteeens 
iseth Sah ccalasetesdlaeiapsvantdinseesiecssoosonspeeeathee seeibtoeet “Yi 
Flats. 
cts. tb 
2 to 9-16 wide by 2 to 56 thick.............+:-seeerseneod 
Messemer and O, H. Steel, 
cts. th. 
Machinery. ............0.0000+ eeeeeesseeees PASO price. ne) 
ire.... eoedsorseccncsatedeccccccose 2 “4, 
ring 03% 
Sleigh Shoe. eS 3 0234 
eG CHER sscisdsinn sdb cen clk scsiptabarcovcde 
Curter Shoes. “tapered and burr... 
For extra sizes. see classitication below. 
Machinery Steel. 
ROUNDS AND SQUARES. 
cts. per tb ex. 
1 to 3 in. a ‘as cates itor scknapaininincias'nteiniied nase 
3% to a 
ie to 6 4 10 
%tolh 16 “ 0.2 
to 11-16 “ 0.38 
to7-16 “ 0.4 
5-16 to 11-32 “* OF 
and 9-32 “ . 0.7 
achine cvtting, specified lengths, ab’e 24in.. 0.2 
Machine cutting, specifies lengths, 1’t> ?4in....0.4 


Machine cutting to specified lenxths less than 
12 inches, accord'ng to contract, but not less than 
0.6 cents on each size extra. Sawing, one-half 
of the above extra for cutting. 


PLATS. cts. per tb ex. 

1% to 6 in., bv 5-16 to 1 in. thick.......00 someae < 
1% to 6in., by 4 and 9 32 in. thick.. 2,2 
1 tof in., by 3 16 and 7-32 in. thick... sitebhitay- asad 0.3 
1% to 6in., by Wand 5-3’ in, thick......... .... 0.4 
to 1 7-19 in., ny % to 1 in. thick.............. 20 0.3 

$$ to 17. 16in., by 2-16 and 7-32 in. thick...........9.4 
4 to 1 7-16 in., hy Y and % 32 in. thick............ O05 
to 1!-1sin., ‘by % to Hin. thiek.. Pi ubepen 0.4 
tr1l-1 in., by tif and 7-32 in. thick... BEF 
to 11 1Rin., by Wand 5-%2 in. thick. . se 
86 tn % in., by I- 16 and 3-22 in. thick _............ 2.0 
13-16 to '%* n., by 1.16 and 3- 2 in. thick.........1.5 
to 3in., by 1- 6 and 3-32 in. thick... 1.0 


uy 
ss Shy extras apply on Tire, Toe Calk. Shoe 
and Flat Machinery “teel, also on ‘utter Shoes. 
SFRING STEEL FLATS. cts. ex, 
1% to 4 in. by No. 4 gauge to ein. inclusive, base 
land Yin. »y No.1 gauge to + gauge 0.2 
1 to3in by No. 5 gouge to7 cauge 0.5 
% to 3 in. by No. * gauge to 10 gauge Pie 
to 3-in. by No, 11 gauge to 16 cauge . ape 
4 to 3 in, bv No. 17 gauge to 29 gauge a oan 
é to ry in. by No. 10 gauge to 16 gauge ie 
to 54 in. be No. 17 gange to 2Ogauge “ Ae 
to %in. by No. Zl gangeto2+gauge “ ...69 
Bessemer :nd Onen Hearth cut to length, 21 
nch and over 1-10 cent per lb. extra, and under, 
y special contract. 








ROUND SPRING STEEL. cts. ex 
54 to 1% inches.. ‘ai base 
LG to D1 IMCNEB.....crerreeereeeeenereee seesavecobumesestnees 0.2 
3¢ to 7-15 inches... onecstcapeneatees eees 05 
SVG Se ccicedianrntvted soci Sceemsenshcnieesuceeaiteacnsteans 1.0 
BG imbaOBevscssessnccoc=sevscussunievendeccesisocenevosonscusseebs 1-5 

English Tool Sceel. 
Jessops. ecoubdabecsbeansbe. abused 1&e 
Hob on _° Rest”. ERE, 

Choice ” BLE REAR te 36¢ 


Burden Boller Rivets. 

44, %, 11-16 and % inches diameter................. 
Bridge 4, %, 11-16 and % inch diam .......4 00 
Rollsand Oastings. 

Furnace floor »"4 straightening plates.....144c 

Housings ana castings not otherwise specified 








Guide plates... - 2 
Spindles and coupling boxes.............. Lecemaieetie 1\%ec 
Sand rolls and pinions, large Size.................2 
Sand rolls ané inions, small size....... aceananel 246c 
Pipe mill 8. seseanaenenincse ae 
Rolling mill canlinas cos 7 "* Saeapneiomnanss 2c 
Spur and bevel wheels, large.................. 3¢ 
Spur and bevel wheels, enall TE OD 34¢c 
Pulleys up to 30 inches : 

Pulleys over 30 inches...... 

Engine castings, light 

Engine castings, heavy............... SO SS 0) 





SCRAP IRON AND OLD METAL 
Net Ton. 
No. 1 R. R. wrought scrap #23 


om teen 











No. 1 wrought scrap. os 20 00 
No. 1 Machine cast scrap..... 15 00 
Stove mane (free from nares on). 1050 
Grate 11 00 
Pines and flues (Clean: 13 00 
Tae WOR. cies . 12% 
Hoop and ban 10 00 
Tron axles .. 28 


Light sheet iron . 
Axie turnings 














Wrought turning (free from cast) . 1506 
Wrought iron, eed arias. pier dada 14 
Cast borings... “ aickemh 11 00 
Malleable iron ......... bid 10 5 
Uncut wrought i iron boilers........ eotecosesee St) OD 
Steel boiler plates .............. "A Ea EE 14 50 
Old iron T raiis............00 pibcnantecs gross tons $27 00 
Old steel rails ..... 2300 
Car wheels ......00 20 00 
O16 CORNED nccticiciittiieie per 7 
No. 1. H. red Brass 8% 
Heavy yellow brags .....ccccccsccsssresceers : 6% 
Light yellow Brags........cccscccsccececoccocees 6 
Scrap Zine 8 
ea Lead 8 
pe i OT Le 3% 
WROUCHT IRON PIPE. 
DISCOUNTS. 
Discount 
Per Ct. 
Wroueht iron pipe: Butt black.......... X str 
2 Be WOW ass snc boncosactoanstanksdechah verabeaensn es 52% 
Wrought iron pipe. Lap black........... X str 
¥X BEF. .crccccsiarercscnccvescaccccoe snscnanesensessoseccces 62% 
W rought iron vipe bLutt sel. Kesceabnamiiaben 42% 
> PIE ee 
Lap-welded boiler tubes.. iiitiad siden > ae 
drive pipe.. etenébennensbevenbentens -osecke 
ey a i a ae 
Twat i re eee 
ee | RRR AEs RULE _ Der 
Galv anized spiral OR alee: keucdaine<pundensen 5u 
NE Ee 
Patent PA VOURRILS GUN ia jn scscccsnachic Atocuctsitasias 40 
(DOR MPL ERCB IR sooo cisecrdsccrsceckssinece cakes €0 
Tins corbotinay,..0... <ascosasscsscocs - 5u 
Fittings OOP GUD coven ness cein sae 3 
z xpanding conductor pipe ani fittings. dence 40 
Cast iron p ece pmenes tor erent iron 
pipe. black and galv............ MEI 70 
Bushings and plugs.. sas 75 














Malleabie unions...... 65 

ange unions.......... Kapdiemabaabideibase) 72% 

Long screw- (7) 

Gad BIDS BOOKS a, ccess ccnice sevescosvosensowevescesee 50 
Cast iron flanges, manifolds — <aemenen 

pire hangers... 65 
Hook. ring and expansion “plates. “oil 

COR i chtnicinciniodoxarcrsicseciateoipeuagveceniietans 67% 

ron 


body = Globe. angle, check, cross, 




















sufe utterfiy, throttle, back pressure 

DAE TOG PIV OD. icici sce sag cccccicknedssoub Shavapers &10 
Tron body: Expansion joints and iron — 

all iron........ -- 65419 

Tron body: Iron cocks wiih brass plugs... eon’ 6u& 10 
SEP MERE WD WRINOE sc ccspicisigs.ts'vtwettdcctsccpcoene |. sninee 
Brass: Globe, angle, check, cross safety, 

and radiator valves...........ccccscsssecsssceseee .- 60&10 
Throttle and butterflv va’ ves.................000 5 £10 
Brass: Fin. globe valves, with Siskel” 

MR NN 6d sacs cthdhasine sie oenaeobernies 40&10 
Bra s: Steam, service. meter and anton 

MEI COPE oi. nc cack dcatep Gi enmennenenion sveenoves 5744410 
Brass: Expansion joints aud steam bibbs.. — 
Mississippi gauge | IED isi sicicexsaneccbeeniadecenes 
Bingham 0 
Gas Proving PUMPS......02..0.-.00+ és 5u 
il cups. tubricat rs and air cocks......... 60410 
Cocks for steam gauges...............-006 6010 
Be BO REE Cle ARE i eae 50219 
Comp. gauge cocks.. . 55410 
Water gauges, steam whisties ‘and whistle 

SA rescnlicinncideceivendinndiiosapsubepenabaca one 60&10 
Gas fixture fittings...............cccccccssesssseeses 55 
McNamara hydrants and street washers.. Spee’ 1 
oe EEE MNS Spec’l 


Galvanized wrought iron range boilers, to 
Tee BAIN bs cxissicsicecncn Deceacsdeabetsacbubenatckaoes 
Galvanized wrought iron range boilers, 

TINE: sicnich did lesests ckpbagnenssh chasse 
EE OO EE SRE AS 
Copper bath tubs 
SRO 5 <cucasate sctesevantesddhebessaJainuadinh cdasksecesael 
Cast, iron soil wipe. tos in. inclusive 
fittings, to 6 in. inclu- 











RN ccvegouseqpanssss chicicintdveresuemsesachetainwieereqaes 65 
RE EE ORE BRN oa ccdssiciss svscwcisncacasoeteinioves 70 
ck slop oS ~ SERED Rate Aas etic 60 
Drive-well points.................. micngasueabbaninesiones 50 


Ground «ey work: 
Kough and fin. plain, tray and bath bibb: 
stops, shower mae hy- > 55410 
drant en? ball cocks..... ...... 
Com pression: 
Rough and fin. plain. trav and bach bibbs.. 50410 | 


Pree 


stups; urinal, hopper, hy- 
drant and ball cucks..... ... eoeee 50810 
Basin eceks, from No 1 to 13 inclusive...... 50410 
* above No, 13> and ~—— e 
Ea RI 
Shamvooing and sink cocks 


Pantry cocks...............-.. 
Shunpoo'ng sprinklers. 
Dourle bath cocks and chain stay 
Hose goods, plain a: d water back coup- 












I se cca ne ac cis cea chens nandhcdbeaniencaienince ee 10 
Boiler couplings, ground face, per 
i cisntsesiideee ae ..- net, $1.25 10 
Boiler coupling: plain face. per 
ae scatkas thes acenemhetacasevenans net, $i.2u 16 
Basin plugs and giates; bath, sink and 
8 RE aay Rae 60£19 
Soldering nipples an i UNIONS.............eeeeeee 654 10 
Union ijoints.. seers. OK 10 
End ferrules: street ‘washer screws, , checks 
and guides... slaghcsagoaccowat ae 
Hydrant and basin “clamps. bydrant 
ESL NR OTS IND LEE: 55410 
Pipe taps, reamers and dies.......... ..........00 60 
Pl.in pipe tongs and gas plyers............ 
WII, SOI go cciateces, saved ventbden coks 
rf Girard agriculrural 
2 mantare edecwcsins 
oe Stillson.. 
ee Armstrong... 
ss Bemis & Cail... 
“ ei aserns Semi acee eepaebencs oaua 
“ EE SRR Re SARS lw 
Pips tongs: Brown's scat wcwe conseseesse 0) 
* Jarecki ... Gisbinishindetabuniehaaie 50 
ve Robbins’ cehain.. - 10 
= Brock’s.. picesiathioniieshen 10 
Vises: I I inarcas soccin agabinasthtegeseovcqen 55 
REI Ra aceneneheasianghd dbdteeniecensasee RO 
bad PRPROr’= QOMD.....eoreovcerseoreseresocecess 50 
" B: auer 8 pipe ae Lean Savini wicheank asian 10 
Machinists’ 1 ammers.. “ 40 
Beet). pe EIS Spec’! 
Pipe cutters: Stam wood...............sccesesececcess 
wei SN EE Aa 
as INS oncnnsea Pacahisstcokiicckes 
* OE 
Malleable oiler» and hand lamp< on 
SR At HUI acca ces nsaseoviine sbestianctiasen dance 
\rum-trong 8 adjis able stocks and dies...... 25410 


Wa-te, at manufacturer’s prices 
(ias fitters’ cement. 
Hair felt.. ‘ont 
Riley Bros. “vement.. 
‘tley Bros, steam pa 
Mineral wool.........cccccsccress 
Lubricating componr d.. 
Mulleable iron fittings, black and galy 
Wreu bt iron co Mrcanant ane apie, black 
and galv... 











Standard Wronugchr iron, Steam, Gas and 
Water Pipe 














a ze % A 
steel os =o| 2 1-32 2 & : 
a ° o8 ® e= iw 2] ..3 
&£+| @é~| oS: S S.+lsz51 68 
e5s| £53) f55) § | 223/332) 253 
Sai|*s=|ss-| & | S57) 4b Ss) ama 
ase) & |) &3| & “se | ge] & 
In. In. | Lbs. 
% 004 | 005 068 | 024) 27 005 
4\004 | 095 08k | 042/ 18 | 005 
0 04 005%; .091 056 18 005 
005 007 .109 0 84 14 005 
4m | 007 009 113 112 la 0 05 
1 009%) 912%) .134 167 11%) 006 
1% | 912%! 917 140 224 11%l 007 
1% | 0 22 025 145 2 6 1) oe 0 08 
2 02 0 32 14 36) wk} 010 
24/044 | 049 204 574 8 015 
3 058 64 217 7i4 s 02 
3% | 070 | 086 228 | 900 8 0% 
4 085 100 -237 | 10 66 8 035 
4%} 100 | 125 246 | 1249 8 | 045 
5 1 20 150 -259 | 1450 S 0% 
6 1 65 200 -280 | 18 76 8 070 
7 200 301 | B22 8 0 85 
8 2 7! 322 | 2318 s lw 
4 370 344 | 3370 8 1 20 
10 475 36 | 4006 5 125 
11 3 TE 37* | 45 02 8 150 
12 550 376 | 19.00 8 250 
13 7 75 7 | 400 8 
14 +00 7A) Ww s 
16 non 375 | 42.0 8 


























Extra Strong, double above list. 










































































































































































































Double Extra Strong. double list of Extra 
Strong. 
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WEST’s 


MOULDERS’ TEXT - BOOK: 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and origina i rules fox 
btaining good, sound. clean castings, and 
giving detailed description for mak. 
ing moulds requiring skil) and 
experience. 

Alro containing a practical treatise unon the 
coustruction of cranes and cupolas.and e 
melting of iron.and scrap steel in 

iron foundries. By 


THOMAS D. WEST, 


- 


Practical iron moulder and fo 
pemter of the ret Society ot pechan” 
ical Engineers and o 
Club Of Cleveland. Ohio. . Sane 


12mo. Oloth, ‘ 2,59 


fully illustrated and with complete ind 
Wil) be mailed, prepaid, un receipt a 
of the price. 


On receipt of $3.00 we will send th 
book and the Lron Traps Revisw for Bapantins 


Address 2 
CLEVELAND PRINTINU AND PUB. CO, 


CLEVELAND, OH'®, 





Urder direct from the 


Iron Clad Paint CO. tron ciad PaintCo., 


Factory 75 & 77 Central Way. Sec & Treas. No. 3 Case Bullding, 
CLEVELAND, OHIO. 





And get muine 
article, and save ve liability = 
suit for using 
made in ‘violation of of the 
patents ed 
Green and now me S 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED beth Dry 
and Ground in Oil 


Used b mene all 
the Ra: ivonds. at) 





Cleveland Co-Operative Stove Company. 


——MANUFACTURERS 0F—— 


Stoves, Hollow Ware and Plumbers’ Sinks. 


PRINCIPAL HOUSE : 


26 to 36 SUPERIOR STREET, 
On the Viaduct, 


Chicago, Lil. 


BRANCH gouses:{ [ndianapeli Ind. 
lm 2 St 


ouis, Mo. 


CLEVELAND, O. 


Des Moines, Ia. 
REPOSITORIES if Minneapolis, Minn. 
Kansas City , Mo. 





Cleveland Foundry 
Castinelses 


For Machinery and Rolling Millr 


Car Wheelr 


all sizes and kinds, 


with and without Axles. 


Shilled Faced R. R. Froas 


STREET RAILROAD TURNOT'. 
Nos 9,11 213 
Winter Street, 


} Bowler & Co 











































_ 


Se shal ncetialen gat att 


cinta 


IRON TRAD 





E REVIEW. 








N. D. Pranex. Prest & Gen Mer. + L. Fisrer. Vice Prest. & Treas. A. M. Atiyn, Sec. 
—THE— 
Fisher & Wileen 6 
RA ASET  WHAECH U0, 
WHOLESALE 


Be Pine & Hardwood 
Lumber Dealers, 


47 CENTRAL WY, 


Cleveland. O. 


Fine Hardwood Finishing Pawikes a Specialty. 


FLAIB OAR. QUARTERED OAK ASH. CHERRY, WALNUT YELLOW POPLAR, HICKORY 
D BIRCH, ROCK MAPLE, BIRD’s EYK M rik, W WHITE MAPLE, 
ECH, ELM, :OUTHERN PIN 
wie and Oar Timber Cut to Ceiee. 42 





& F. E. Drury, Pres’t. H. P. Crowell, Sec’y 


> Cleveland Foundry 00, 


CLEVELAND, O., 


Manufacturers of 


Japaning, Electro-Plating in 
ickel, Bronze and Copper. 


! Hardware Specialties made on Contract. 
We solicit corespondence and samples for 


estimate. 
OFFICE AND WORKS ON 


Piatt St. and C. & P.R.R 
aa@-Take Woodland cars to Carr St. 42ly 





CLEVELAND WHEEL & FOUNDRY WorKS.. 


Be WAHER & BRAYTON, Proprietors, 


Manufacturers of 


: Car, Engine, Truck and 
‘ Tender Wheels. 

~ RAILROAD, ROLLING MILL 
and Machinery Castings. 


and Street Railroad Whee! 
apd Turnovts. 


Chilled-Paced Railroad Frogs. 


Office: 20 Carter Street, | 
Works: Cor. Carter and Collins Street 
Cleveland Ohic 


HAs RAE THI Office, 24 So. Water St. | | 
oie '§ CLEVELAND. O. 
Tools, Supplies and Machinery, | 


ACENCIES: 
STERLING #MERY WHEEL CO., 











BICKFORD BRILL CO., 
UPRICHT DRILL PRESSES. 
CHAMPION BLOWER & FORGE CO.. 
Blowers, Exhausters, Pormse.t.| 


I. B. WILLIAMS & SONS, 
Oak Tanned Leather Belting, R. H. Lace. 








Punch and Die Grinder. 


This machine 1s u ed for grinding punctes and dies 
‘uch as are used in making boits, rivets. s rews and a 
large variety of square or circular pieces requiring one or 
more finished faces 


't works equally well on h -rdsteel. chi'led iron or softer 


fist surfaces. : 
ness, or several pieces gr:-und to the same thickness 


Write for circular. 


Springfield Glue & Emery Wheel Co. 


SPRINGFIELD, MASS 








Cambridge Roofing Co.. 


Moenufacturers of 


|} CROWL’S PATENT STANDING SEAM, 


Plain Rolled, Corrugated and Crimped Edge, 7 
bi 


" Roofing, Siding pnd Coiling, Made of Steel and Charcoal Iron, awarded HF 
First Medal by the New Orleans Exposition. bi] 


CAMBRI DGE - OHIO 








[oan ‘PouBle PRESS: 


ie S.. f[AcHINE, 
ner) ob inte, E 


Aus. 24. 84 












Ofrice & WorKS 
«rBessemer five 
Wes Euc.ip AVE, Room4, 


Llevelard, 


JMPROVED Brick filactine- sy 


~ GAY (RUSHERS, GRRIERS. ml 
: {ARD ‘ 
ARROWS a Brick wer : 


flake xiruck - 








| 
| 


Emery and Corundum Bs! 


metals It can be arranged to grind ccnvex concave or | 
Work can be ground to »nv desired thi k- | 


McMYLER MANUFACTURINC CoO., 
5. 180 Columbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


MeMyyvyLuER PATENT 
Revolving Steam Derrick, 


AD THE 


SEATON RIVET 2 BOLT HEADER. 


Also General Hoisting and Conveying Machinerv, Coa! and 
Ore Buckets and Dump Cars. 


} , SLE MNES 

Sen BS 
’ “ A 4 . 

- bAuRA QWhe 











Le 
CARR Y'S 
PATENT 





" 
taal ee aenge ty 9h ie we 
: 


GARRY IRON “ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
fron Roofing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 

No. 152 MERWIN ST., CLEVELAND, OHIO, 
s@ Send for circulars and price list No. «4 


















Ks fs? ee ee ‘ -s 

Slee te a ee ee ee ee 
7 

ii ples eae Hag a Son! oe ee ie pe 















Bagines 
and full 


wy Factory 
=9 OUTFITS 





| 


‘THE ETNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


Aetna Medium and ae Speed Engines. 


| 300 to 1000 Horse Power. Latest Design. 


For Rolling Mills, Furnaces, Pipe 
| Works, Grist and Saw Mills, Ete. Also 
Manufacturers of 


| Upright Engines from 10 to 160 H. P. 


Rolling Mill and Special Machinery, 
Light and Heavy Castings, and 


M. V. SMITH’S 
Cas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


‘Varren, - Onhnio. 
















CINCINNATI, OC. ee 
Manufacturers of the — of - 
AN 
“Hero” Vertical Bolr-Feeders, a 
—AND— a. sam Eost'd 1865 
“STANDARD” 
DUPLEX 








REMOVABLE WATER CYLINDERS 
oend for descript' e circulars. 


Light Gray Irou Casting, > 














S 


2S: 


DERS. 











IRON TRADE REVIEW. 











The Armstrong Purifier, 








WITH 


Exhaust Heater Combined, 


Puriflesi the teed water by 
means of!ithe live steam, and 
1eats the water up to the bolling 
vsoint by means ot exhaust 
steams. 

A full description of this heater, together 


with a valuable treatise on steam boilers, sent 
tv any address, free of charge. Address, 


W. C. ARMSTRONG & CO., 


13ly SPRINGFIELD, O 





04-ly 


Sandusky Metal Works. 


FRED KRANZ, Proprietor. 


Manufacturer of 


IRON LIME KILNS, 


Copper, Sheet Steel and Sheet om Work for 


Brewers and Distillers. 


PLUMBING, GAS AND STEAM FITTING. 


STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731 Water St.. 
SANDUSKY. Ohio, 









Corner Water and St. Clair Streets, 


M7 ORSWICE MEs. 


MANUFACTURERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND BRASS GOODS. -Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 


nanufifers of Fhe Worswick Patent Radiators. 
AGENTS FOK IRON PIPE AND BOILER TUBES. 










co. fiver 25,000 


IN USE. 


42 CLEVELAND, O Sizes: 1, 








OTTO CAS ENCINE WORKS 
Schleicher, Schumm & Co., 


risontal OTTO Gas Engines 
Racers Vertical OTTO Gas Engines 


epetetphie. 
Chicag: 


Twin Bo eral OTTO Gas Engines. 


Combined OTTO Gas e ~ Pom 


kines OTTO Gas Engine Dynamos, 
2, 4, 7, on 15, 25 and 50 horse-power. 





SEBASTI 
@AY & MOMPANY'S 
Improved 
Screw Cutting 
€oot or Power 












p Catalogue of 2 of Piaihie: Drill 
Machinists’ Tools 
and Supplies mailed on ap- 
plication. Lathes on Trial. 
164 W. Second 8t., 


CINCINNATI, O. 





LATEST IMPROVED 


4 Western Washer 


\ This Machine is now in 
A the hands of 








"SHJOW Sq] UO Aj}DI43S POS 


Five Thousand Dealers, 


And in use in more than 75.000 Households. 
We guarantee satisfaction with each machine. 

** It meets wrth profitable and satisfactory sale 
everywhere.”’ A good margin in it for dealers. 
Write for catalogae and terms to 


Ths Horton Mfg.Co., - Ft. Wayne, ind. 





SHEPARD S NEw $60 
Screw Currina 
FOOT LATHE, 
Foot and Power Lathes, 
Drill Presses, Scroll- 
Saw Attachments, Man- 
drels, Chucks, Twist 
ns Drills, Dogs, Calipers, 
Steam etc. Lathes on trial. 
: thes on payment. 
Send for cntelisiaiis of Outfits for Ameswars or 

Artisans. i H. L. SHEPARD. A 
124 East Second St., Cincinnati, 0. 


E. E.GARVIN & CO., 
139-143 Centre Street, N.-Y. 


Manufacturers of 


MACHINISTS’ TOOLS. 











hag Lathes, 
utters, illi 
Grinders. wane 


Machines, 
' Orie. 












= “= =. 
Machines. With or without Screw Feed, 


ASTINGS 


W. BINCHAM & CO., 


146, 148 & 150 Water St., 
CLEVELAND, O 


Hardware, Iron. Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jesson & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malieabie and Cast Cas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn. 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, ETC., 





ETC. 





@&. W. STOCKLY. President. J.J.TRACY, Vice-President. 
J. POTTER, Treasurer. N. 8. POSSONS, Supt. 
8. M. HAMILL, Ja., Asst. Secretary. 


W. F. SWIFT, Secretary, 
W.J.POSSONS, Asst. Supt. 
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Brush Electric Co., 


SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now In use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC Co. 





CLEVELAND, OHIO, U.S. A. 
AGENCIES EVERYWHERE. 93 | 





Fox. Turret ai Spced 











LATHES Z| 
‘And Brass Finishers’ | 5 Eg 
TOOLS. a 

° = > 

CACE MACHINE WORKS, sa 
Waterford, New York. 79) @° 





FROM '. TO 15,000 Lbs. WEIGHT, 
TRUE TO PATTERN, sound, solid, from blow-holes, 
and of unequalled 


free 
strength. Utrons nger and more 
eyo ce nearer 
pier ttm Crate As 


descr_ption. Send for Circulars prices to 
CHESTER STEEL CASTING CO., 





STEEL 





creer Ps. 407 Liorary St Puiiadetphte. Pe |" 


AUTOMATIC 


Vertical Engines, 
Especially designed for 
Small Electric Light Plants. 
Perfect Regulation. 
5 to 20 Horse Power. 
Send for Specifications and Prices. 
LLOYD & GRIFFITH, 
Erie, Pa., U. S. A. 


Mention this paper. 13ly 





PENCERIAN 
TEEL PENS 








NEW OTTO RUBBER TIRE 


GO: caeune 


NO STROVGER BICYCLE 
MP & CU , Dayton, 


58 inch, iotete price $60, one our nr Prige $40. 40.00. 


4 ay 3.00. 
rm if ; Ms G0, ; Pee 
Order ick. Also 250 sec ahs a 
Repairins and Mickolibg. Bievelen’ a Wheels 
taken os 





Champion Rubber Bucket 


CHAIN PUMP. 


Manufectured § B Crawford 


NORWALE, OHIO. 


Chaia a hemp ipe Buckets, 
aoe he also , thy = 

; er 
Chain—best quality. Special in- 


WEBER al LIND SIGN WORKS, 
Artistic Signs. 
Cor. Ontario & Huron Strs., 


CLEVELAND, O 
Show Cards; Silk Banners, Bun 
Streamers; 


Picture Painting, Carved Wood 


Metal. Glass and 


MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240 CLEVELAND. O. 














Patents. 
H. T. FISHER, 
SOLICITOR AND COUNSELOR, 

Late Examiner U. 8. Patent Office. 


szverigngy Examining Com erage 


x4 Building, CLEVELAND, 0. 
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IRON TRADE 






REVIEW. 








THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS UF ALL KINDS OF GOLD AND SILVER 


Mining Machinery 


SPECIALTIES.—The Linn DoubleJaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (for wet pulverizing); The Crescent Pul- 
verizer (for either wet or dry pulverizing) Howland’s Rapid Amalgamator ; 
Secor’s oe Amalgamating Pan (for treatment, of refractory ores); 
Howland’s Improved Disintegrating and Concentrating Riffles. 


Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 





J. Surrn. H. E. Txacnocr. F. W. Suirs. 


SMITH & TEACHOUT, 
monstcroror ot BOILERS, TANKS and STILLS os» omertnson 


REPAIRING PROMPTLY EXECUTED. PLATE AND SHEET TRON WORK. ALSO 
®¥LUES TAKEN OUT, PIECED AND RESET. NEW !LUES ON HAND. 


644 and 646 Broadway. Telephone 1121. ; [91-ly] CLEVELAND, O. 





NILES BOILER WORKS, 


MANUFACILURERS 


STEAM BOILERS, 


Blast Furnaces, Tanks, Stacks, Stills, Agitators, Car Tanks, etc. 
Mea: Eee cues REEVES GROS., Props., 


e2ly NIL&S, Trumbull Co., 


The HOPPES Feed-Water TT ae 
Sold on Trial. Clean Boilers Cuaranteed. 





DESCRIPTIVE 
CIRCULAR 
& 


" Hard Sheet Steel Troughs easily cleaned. 
HOPPES MANUFACTURING CO., - - Sprinefield, Ohio. 








MT. VERNON IRON WORKS, 


Oldest and Largest W orks in the Country. 


Cc. & C. Cooper & Co., Prop’s, 
Manufacture 


‘Corliss Automatic Cut-off Engines, 


50 to 450 Horse Power. 
Slide Valve Stationary Engines 
All Sizes, + Rion, Beers, © with Girder, 


PORTABLE ENGINES, Center and 
Side Crank, 6 to 40 H me 
RACTION ENGINES 4 ‘to 18 H. P. 

gaw MILLS, Extra Hea Standart: 
and tae with Self. ing Bleckt 
and Late ay tamanvesnaaiin. 

ubular, Locomotive and Flue Bollers. 


Send i da Descriptive Virculars, 115] Address C. & G. COOPER & CO., Mt. Vernon, 0 
ee oe " Pratt. Acent, 89% St. Clair St. Cleveland. 0. 














par Engine Lathes ~ Drills. 






es 


TH P24 +199 
BOP HOR] Yourl-gz 


LODCE, DAVIS & CO., 
CINCINNATI, OHIO. 
20’ and 24” U' rips De Drills. 
. e ~ 26", 30’ anda Sy Geared and Power 
> Feed Drilis. 















The STANDARD TOOL Co., 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS , 

Straight Shank Drills, 

Machine Bit Drills, 
Screw Driver Bits, 

Bit Stock, 
























Sockets, 
Hand and 
Shell Ream ers, 
Standard Cauges, ; 
Milling Cutters and Special 
Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 



















William Tod w& Co., Youngstown, 0., 
THE PORTER-HAMILTON ENGINE, 
The Hamilton Blast Furnace Engine, 











Hydraulic Cranes and Accumulators. 
&@ Heavy special machinery generally. Send for illustrated catalogue. 








—NATIONAL— 


SAFE & LOCK CO., 


BRAINARD BLOCK, 
North Side Public Square, - Trlephone 309. 
CLEVELAND, O 


———MANUFACTURERS OF—— 


Fire & Burglar Proof Safes, 


BANK VAULTS. SAFETY prrrert 
BOXES, TIME «ND COMB 
NATION LOCKS.; . , 


WORKS, 
C. & P. R.R., bet. Garden & Quincy Sts. 


The Lane & Bodley Co. 


Manufacturers of 


AUTOMATIC CUTOFF ENGINES. 


from hones tterns and of unex- 
workmanship. 


oveae BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS. GEARING 


TH* LANE 6BOT LEY Co. 
Nos. 1 to 25 John Street. 
CINCINNATI, 0. 


C.J. McNUTT. Ashtabula, 0. 


MANUFACTURER OF 


BEVEL JIG MILLS 


For Ship Builders. 








3 > am 2 ky 
* , —— all: os 





The Best and Cheapest Mill on the’ al 
Market. / 


No ship yard should be without this 
Machine. 








SEND FUR PRICE LIST & OIRCULAR. 


2s BOILERS 

















eet Send for Prices. IT WILL PAY YOU. 

















| Younes ERTRRPRSE BULER Co YOUNGSIINN, ONO 








